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Many years ago the performance of TV receivers left something to be desired in several 
respects. This was certainly true of some monochrome designs of the sixties, especially 
those made during periods of heavy demand and intense competition between setmakers. 
There were even “‘cost improved” designs, in which a dozen or so of the components in 
the original design had been deleted! Then the first dual-standard colour sets didn’t 
perform too well, though they were certainly great achievements at the time. The e.h.t. 
regulation of one or two chassis we can recall was truly shocking, and there were some 
with which good line or field linearity or convergence or whatever just couldn’t be 
achieved — not by us, anyway! One tended to avoid leaving such sets displaying a test 
card — far better to select Bugs Bunny or Play School, with which the shortcomings were 
less obvious, 

Apart from such of those old sets that still survive, things are quite different today. Self- 
converging tubes, picture breathing compensation and cleverly designed chips have given 
the 1981-2 TV set a performance several orders better than in days of yore. Given a finer 
grain picture tube than the normal consumer type, we suspect that some modern designs 
would produce results almost indistinguishable on most signals from a professional 
monitor — and all for no more than the price of a hot-and-heavy dual-standard beastie 
some fifteen years ago! All too often, the only things available in the service department to 
set up these paragons of virtue are off-air programme material or the specialised patterns 
provided by a colour-bar generator. Some caring service departments have gone to the 
trouble of rigging up optical or electronic pattern generators, with varying degrees of 
sophistication and success — an optical generator depends very much on the resources and 
ingenuity of the man who makes it, and anyway such things are today rather old 
fashioned. We’ve often known a technician record a broadcast test pattern on tape and 
use it for checking and setting up receivers — just adequate for some purposes perhaps, but 
inadequate and misleading for most. Ugh! 

There have been at least two published designs to our knowledge for amateur 
construction, providing an electronically generated test pattern that incorporates most of 
what’s wanted. No doubt more are in the pipeline. These can be tricky to construct 
however and difficult to debug — due to the fast digital techniques necessarily used. Their 
performance can also fall short of a broadcast test pattern in several respects, notably the 
sync pulses. The answer will come when some enterprising chip manufacturer brings out a 
single chip or other simple test pattern generator — he'll certainly do a roaring trade, 
amongst dealers and enthusiasts alike. 

In the meantime, we have to rely on the broadcast test cards/patterns — during the odd 
intervals when they’re available. At present, this means one of three, Test Card F, the 
Philips pattern, or the new IBA ETP1. Test Card F is well loved by those in the trade, 
containing as it does the insert picture for colour evaluation, corner stripes and true 
background squares. We’ll be sorry to loose it if it disappears, as we fear it must one day. 
The Philips pattern is a good one, containing a large circle for scan linearity checks, 
square squares and many other good features. The strange colours in the side blocks 
correspond to certain fixed chroma phase angles, and with a practised eye these can be 
used for decoder performance appraisal in almost the same way as the colour picture in 
Test Card F — they are better for this purpose than a row of saturated colours, which can 
be reproduced by a decoder way out of alignment. 

Which brings us to the IBA pattern. It’s bright and cheerful, but does it really fulfil 
modern needs? We suggest that it doesn’t. The wide borders are a bit misleading — set up 
the scan amplitudes with this pattern, then revert to one of the BBC patterns and see the 
difference. The pattern doesn’t help at all with linearity checks — no circles, and rectangles 
rather than squares in the background. A receiver’s linearity can be surprisingly far out 
and yet look quite acceptable when displaying this pattern. The black rectangle on a white 
ground at the top is not above criticism either. This gives a test for streaking due to poor 
Lf. response, but the streaking is not easy to see. If the black rectangle had been made 
shallower than the white background, as it was in the old test cards, any streaking effects 
would have had a white reference above and below, making them easier to detect and 
evaluate. 

The original test cards were evolved through careful liaison between the broadcasting 
authorities, BREMA and the retail trade. ETP1 seems to have been hastily conceived and 
designed. Perhaps the opportunity could be taken to update the pattern and match it to 
the potential of modern sets? We’d like to see a centre circle, perhaps two concentric ones. 
Diagonal corner stripes are very good for linearity adjustment — corner circles, as featured 
in some older test card designs, are even better. Scan linearity can be set up with great 
accuracy when corner circles are present. How about a single diagonal line from corner to 
corner to show up compression or expansion in the centre of the raster — it happens! 
Couldn’t room be found for a special decoder setting up pattern, coded in anti-PAL (as 
it’s been dubbed)? 

TV4 test transmissions have now started in many areas, with a test pattern during the 
day. In spite of our criticisms of ETP 1, it’s very welcome during working hours! 
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How to be Tetchy 


I AM one of the most pleasant of people — easy to get along 
with, understanding and tolerant, helpful and constructive, 
with never a nasty thought in my head except on rare 
occasions. It’s worrying therefore to find these occasions 
becoming less rare and my tolerance increasingly strained. 
I’m aware that I’m not as young as I once was, and that to 
the above list could perhaps be added doddery. But I don’t 
somehow think that age has too much to do with this subtle 
change of character, which has me contemplating bashing 
people over the head with a blunt instrument and then 
dancing at their funerals. 

You see what I mean. It is rather worrying — especially 
since I don’t seem to worry about it all that much. Our dog 
Ben and I seem to share one trait in common: we snap at 
people even though they appear to be kindly souls, just in 
case they’re not I suppose. Take the other day for example. 


Plug Ploy 


A chap brought his set in for repair just as we were 
closing. I had a quick look, but as it was a case of 
intermittent field collapse and it wouldn’t collapse for me I 
suggested that he leave it and take one of our loan sets 
home with him so that his wife wouldn’t miss Crossroads 
and he the football. 

When he came back the following day to collect his own 
set he brought ours back and dumped it down. He surveyed 
it for a moment and then came out with “did it have a plug 
on it when I took it?” This annoyed me and I snapped ‘‘yes 
it did and you’re not having that one.” He’d had his set 
repaired at a very reasonable price, he’d been lent a set for 
nothing, and here he was scared stiff or loosing a plug, even 
though a moment’s thought would have confirmed that it 
did have a plug when he took it away the night before. Only 
a little thing, but it did get me going for a moment. 


Enter Mr. Doubleday 


We hadn’t seen Mr. Doubleday for quite some time. He 
showed up the other day and needed a bit of help in getting 


the big Ultra colour ‘set out of the back of his estate car. 


“This is a 26in. set” he panted quite unnecessarily. “It 
belongs to my neighbour, my neighbour.” To cut the story 
short and avoid all the repetition to which Mr. Doubleday is 
prone, it seems that the neighbours were watching the set 
when it suddenly went off. And now here it was waiting for 
the little thing that would start it up again. 

Quite unsuspectingly, I took the back off the Thorn 3500 
and immediately started to check the usual things in the 
power supply before applying the juice — the rectifier diodes, 
the cut-out, etc. These were all intact, so we plugged the set 
in. The degaussing buzz occurred and the tube heaters lit. 
There was a hefty h.t. present at the body of the chopper 
transistor (see Fig. 1) and the 30V supply was present. 
There was no 60V h.t. supply at the centre fuse (F603) 
however, i.e. no output from the chopper. When the meter 
was applied to the end, right-side tag of the dropper resistor 
to see whether the 12V supply to the chopper driver 
transistor was present, we found only about 3V. 

This was obviously a starting point. We lifted up the 
power unit to start checking — and found the timebase plug 
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Les Lawry-Johns 


hanging free. Incredibly, I didn’t immediately notice that all 
the other plugs and leads from the field and line timebase 
panels were also hanging free — I suppose because I was 
concentrating on the power supply panel. Taking this out 
(having plugged the timebase plug in and got no results) 
we followed up the low voltage. Was the chopper driver 
transistor short-circuit or permanently on? Check the drive 
from the monostable circuit. Whilst we were attending to this 
our eyes were attracted to R620 in the monostable circuit. 
The resistor looked a bit sick, and measured only a couple 
of hundred ohms instead of 2:7kQ. So we replaced it and on 
putting the power supply panel back we found we had the 
correct 12V at the end of the dropper and 60V at the centre 
fuse. So the power supply and the line oscillator were 
working (the trigger pulses for the monostable come from 
the line oscillator). There was no sign of line output stage 
operation however, and no voltage across R907 in the beam 
limiter circuit (this resistor is between the line output stage 
earth line and the rest of the chassis). 

It was then that I turned to the line output stage and 
found all the leads off and the tripler disconnected. 
““Someone’s been at this” I growled at Mr. Doubleday. “Oh 
no, it just went off, went off” he protested. By this time Id 
removed the line timebase panel and looked at it a little 
more closely. The R2008 line output transistor was 
completely disconnected, leads were off the two 
transformers and, looking just a bit more closely, the line 
driver transistor was seen to be missing along with several 
capacitors and diodes. 

“Look at this” I bawled, making the cat beat a hasty 
retreat. 

“T don’t undertand these things, these things” said Mr. 
Doubleday. 

“Perhaps you don’t, but see all these leads hanging free 
and these empty spaces. It means someone’s been here 
before us, and a bloody fine mess they’ve made of it too. 
Your neighbours are having you on. Sorry Mr. Doubleday, 
but I don’t want the job putting this lot right.” 

“They wouldn’t mind spending a tenner omit, a tenner on 
it” bumbled Mr. D. “I shouldn’t think it would cost much 
more than that.” 

I finally lost my cool at this and slapped the bits together 
and the back on. Before he could say another word, I'd the 
set outside and in the back of his car. “Cheerio Mr. 
Doubleday, it’s been nice knowing you, knowing you.” 

When I got back into the shop Honey Bunch was giving 
me that look. “I don’t know what’s got into you lately. Mr. 
Doubleday was quite upset when he left. You won’t have 
any customers left if you carry on like this, carry on like 
this.” 

“#****” T caid nastily. 


They'll Never Believe Me 


Hardly had we had time to drink a cup of coffee than a 
young fellow struggled in with another 3500 — a 22in. 
Ferguson set this time. ““What’s wrong?” I asked carefully. 

“We were watching it and it suddenly went off.” 

I took the back off and carefully checked all the plugs 
and sockets. They were all connected and hadn’t been 
disturbed, so we started the routine. 30V line o.k, 240V at 
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Fig. 1: Quick checks on the Thorn 3000/3500 chassis power supply module (simplified circuit). H.T. at the body of the chopper 
transistor but no 60V supply at F603 means that either the fuse or the transistor is open-circuit or the transistor is without 
drive. If the fuse and chopper transistor are o.k., check the 12V supply to the driver transistor, the 30V supply to the monostable 
circuit etc., and for the presence of trigger pulses at connector 3/2 and drive to VT605, 


the body of the chopper transistor, nothing at the 60V fuse. 
Also nothing at the extreme right-hand tag of the dropper 
resistor though there was 45V at the next tag. Like a fool I 
started to try to find out what was pulling the voltage down 
and had got to the point of taking out the power pack when 
a voice inside my head said “why isn’t the dropper section 
hot if you think it’s overloaded?” I suppose I was still 
thinking of the previous disaster. So I checked the 
continuity of the 100 section with the ohmmeter and of 
course it was open-circuit. 

Back went the power unit and in went a new dropper 
section. On went the set and up came a pink picture (no 
green), A quick check revealed that there was no supply to 
the tube’s green first anode, due as usual to leakage in the 
beam switch. This was soon dealt with and everything 
seemed fine except for an intermittent flash of bright blue. 
Moving the thick-film video load unit proved that it was at 
fault since the picture remained bright blue now that the 
intermittent open-circuit had become a permanent one. A 
new thick-film unit was put in and everything was now fine. 

“Lucky you had those parts” said the young man. 

“Luck had very little to do with it” I said. “I have to 
order them and about ten million other parts at a cost of 
billions of pounds so that you and those like you don’t have 
to be kept waiting.” 

“Thanks” said the young man. “Would you mind if I 
took the set and paid you at the weekend, because I’m a bit 
short at the moment?” 


Furious Frank 


Frank is (or was) a regular customer of ours. For more 
years than I care to remember. He’d bought a colour set 
from us several years ago, and it had proved to be very 
reliable. He often pops in with various bits and pieces 
however and waits whilst I fix them for him. During this 
process he talks incessantly about things which are of 
interest to himself only, smokes incessantly, and incessantly 
flicks tHe ash on the shop floor despite the fact that I put an 
ash tray under his nose. This time he brought in his sister’s 
old ITT monochrome set (VC200 chassis). 

“It’s the aerial socket Les” he told me. “The picture goes 
off and when you pull out the aerial plug and push it back 
in the picture comes on again.” So we switched the set on 
and in due course quite a good picture appeared and didn’t 
vary however much I messed about with the aerial plug. 
“Seems all right to me” I said. 
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“Oh yes, it is for about five minutes or so” said Frank. So 
we waited a bit while he filled in all the details of what had 
been happening to him workwise and homewise and I tried 
to serve customers with their odd bits and_ pieces, 
attempting to listen to them as they explained what they 
wanted. 

“There you are” Frank suddenly shouted, scaring me out 
of my wits. The picture had gone off, leaving a very dull 
raster which looked ominously familiar to me. I turned the 
brightness control and the dull raster didn’t vary one iota 
whether it was turned up or down. “You just push the aerial 
plug” said Frank. 

Without much hope I pulled the plug out and pushed it 
back in again, No change. 

“Not like that. Like this” said Frank, grabbing the aerial 
plug and wrenching it out and in so that the whole set 
vibrated. The picture appeared with a flash and went off 
again. 

“You can get the same effect by tapping the cabinet” I 
said wearily. 

““No you can’t” said Frank, gently touching the cabinet. 

I started to lose my cool again and whipped the back off. 
“This is where you tap if you really want to see what’s 
wrong” I said, tapping the neck of the tube with a 
screwdriver handle. The picture flashed on and off as I 
tapped. 

“You can’t mean it’s the tube” said Frank. “You put a 
new one in only a little while ago.” I looked at the label on 
the tube. It said 1975. “Over six years ago to be exact.” 

“Well it shouldn’t go so soon” he moaned. ““What’s my 
sister going to say? She’ll have to go without her gin for a 
week, and she won’t like that.” 

So I put the set to one side as Frank slid off to consult his 
sister. He phoned later to say that they were still thinking. 
The next day he came back and purchased a 24in. Philips 
monochrome set we’d taken in part exchange — the cost was 
less than installing a new tube in the ITT set. 


In the Meantime 


Meanwhile two sets fitted with the Thorn 8500 chassis 
had come in. One had a blown fuse, and before that had 
exhibited colour bars, i.e. no colour lock. The other was 
working but again with no colour lock. The blown fuse was 
no more than a short-circuit mains filter capacitor, but the 
unlocked colour was a rather more stubborn problem that 
couldn’t be resolved until the 4-43MHz reference oscillator 


179 


crystal had been replaced. We checked the decoder presets 
on the second set without result, and again had to replace 
the crystal in order to get the colour to lock. Funny how this 
decoder seems to need crystal replacement so often — the 
crystals seldom seem to fail in other chassis. 


A Bouncer 


Last month I mentioned the lady whose Waltham W125 
had given her trouble — she’d wanted it fixed in a hurry. So 
we'd snipped off the line output transformer’s e.h.t. 
overwinding and fitted a tripler to get the e.h.t. back quick. I 
had another call from her the other day. The other windings 
on the transformer now had shorted turns. No problem this 


time, as we’d now got a couple of spare transformers in 
stock. Once again she wasn’t without her set for long: 
there’s a moral here somewhere, if only I could think of it. 


Philips Cube 


Finally this month those Philips black box 
“entertainment centres”, with TV, radio, cassette recorder 
plus clock, all in a compact square (Model 9TC2100). 
We’ve had a couple in with field collapse. If you trace the 
leads from the field scan coils down to the right-hand side, 
you'll find that they terminate in a plug and socket. Nearby 
are the two field output transistors. In both cases the BC338 
(TS560) had gone short-circuit. 


Simple Variac 


Victor Rizzo 


IN these days of semiconductor devices that go dead at the 
drop of a hat, a variac is one of the most desirable items of 
equipment either for servicing or for experimental purposes. 
Many are deterred from buying one however because of the 
cost. The present article describes a very good one which, 
given a little patience, can be constructed at a fraction of the 
cost of a commercial variac. The one I made may not be a 
beauty, but is safe and serves its purpose admirably. It uses 
tappings to enable all the decades except three in the range 
10V to 240V to be obtained. Voltage selection is done by 
plugging two flying leads into a robust octal valve base 
socket. 

The first step is to find a serviceable double-wound mains 
transformer, i.e. not an auto-transformer, from an old TV 
set. Many an old set is rated at 200W, with all the power 
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Fig. 2: Cross-sectional view of the prototype. 
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used provided by the mains transformer. This should be 
more than adequate for our purposes. 

Next try the transformer and check the turns/volt ratio. 
This is very important, and can be done by noting the 
heater voltage provided by one of the windings and seeing 
the number of turns this winding consists of, then dividing 
the number of turns by the voltage. In the transformer I 
used the ratio was two. 

Remove the laminations and the secondary windings 
from the transformer. Don’t disturb the primary winding, 
and don’t remove the insulation which separates it from the 
secondaries. Sand the laminations very lightly, wipe them 
clean and smear lightly with grease to facilitate reinsertion. 

Now make up a new secondary, using wire of the same 
guage as the primary winding — the wire must be new. In 
the arrangement I used (see Fig. 1) this winding consists of 
seven sections (A-B, B-C etc.) with eight terminals. The 
number of turns in each section depends on the turns/volt 
ratio: multiply the voltage required by the ratio and you get 
the number of turns required for each section. The tappings 
should be well sleeved and left long enough to be soldered 
directly to the voltage selection socket. Letter the tappings 
to avoid confusion later on. 

When the new secondary winding has been finished, 
replace the laminations and tighten them up. The whole 
transformer can be impregnated with wax. 

How you arrange the rest of the device depends on what 
you have available for the purpose — Fig. 2 is included as a 
general guide. If the transformer chosen has its own fuse 
and mains tappings, these can be retained. I housed the 
transformer in a biscuit tin that happened to be around. A 
hole was cut in one side for the voltage selection socket, the 
connector for the flying leads being fixed to the lid. Glue a 
table showing the voltages available in a convenient place. 
Include a mains on-off switch if you want, but do make sure 
that the whole thing is well earthed. 

On completion of the device, try it out to check on the 
voltages available. It’s these readings that should be written 
down on the voltage table of course. Due to mains voltage 
variations, the voltages will never be spot on. There are so 
many possibilities to choose from however that this will 
present no problems in practice. a 


Table 1: Voltages available. 


10V G-H 80V A-D,D-EorE-H 170VB-ForC-G 
20VA-BorC-D 100VC-E 180V C-H 
30V E-F 110V D-F 190V A-F 
40V B-C or F-G 130V C-F 210V B-G 
50V F-H 140V B-E 220V B-H 
60VA-CorB-D 150VD-G 230V A-G 
70V E-G 160V A-E or D-H 240V A-H 


The voltages not available are 9OV, 120V and 200V. 
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VCR Clinic 


FIRST this month some JVC HR7700 problems. 


Interrupting the Micro 


The first machine came from another dealer after his 
engineers had come to a dead end. They said that the fault 
was intermittent, but fortunately for me the fault was present 
all the time when I tried the machine. The symptom was 
this. When play was selected, the machine threaded up and 
playback commenced. Then the pinch roller dropped out 
and the tape transport stopped. No further function could 
be selected, and the only way to persuade the machine to 
unthread was to switch it off and then on again. This would 
initiate “power on” reset, and unthreading would start but 
would not be completed. It was necessary to try a second 
time to complete the unthreading and enter eject. 

Now when one of these machines comes to a halt like this 
there’ll be a reason though it might be the wrong one — the 
microprocessor may be responsible, or more often it may be 
getting incorrect information, thus bringing things to a halt. 
The microprocessor in the systems control department has 
an “interrupt” input which when: activated stops the tape 
transport system dead. A check revealed that the interrupt 
input had indeed been activated when the fault condition 
was present. 

The interrupt input monitors the tape transport — the 
supply and take-up spools, drum rotation and Jamp failure. 
My first guess was that the drum rotation input was 
missing. I inhibited the interrupt input by connecting pin 9 
of IC17 to chassis. The machine then played happily, 
enabling me to check the flip-flop signal from the servo. 
This was absent, so the system control had been under the 
impression that the head drum had stopped. As it was 
whizzing around normally however there was obviously a 
failure somewhere in the signal path — something like a plug 
and socket connection on the servo PCBs. This turned out 
to be the cause of the problem. 


Slow Start 


We had a similar problem on another of these machines 
— to make it operate, the customer had to keep his finger on 
the fast-forward on rewind buttons for a short while. During 
this time the machine’s solenoids played a tune, banging 
away. Investigation revealed that in the fast-forward mode 
the take-up spool was taking too long to gather speed. The 
previously mentioned interrupt input was again being 
activated, because the spools were taking too long to rotate. 
Keeping one’s finger on the fast-forward button allowed the 
system control to re-enter fast-forward however, and after a 
couple of stop/goes the speed was sufficient for fast-forward 
to continue without interruption. 

It seemed that either the interrupt inhibit timing was too 
short, or the spool drive motor was taking too long to reach 
speed. We monitored the rise time of the spool motor 
voltage and compared this with a correctly working 
machine. This proved that the motor was indeed taking too 
long to get up speed. Further investigation revealed that 
C26 in the reel motor drive circuit was defective — its value 
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was much more than the 100uF written on it. Replacing 
C26 restored normal operation. 


Intermittent Mode Change 


This last one will bring a great sigh of relief to many of 
our readers who are responsible for the upkeep and 
satisfactory operation of these machines once they’ve been 
sold. Vince said that his machine had a personality of its 
own. Hands up now those of you who’s customers are 
driving you mad with complaints that HR7700s are ejecting 
cassettes without provocation once every blue moon, 
changing mode from play to still frame, slow motion, twice 
times speed, shuttle search or audio dub or, worst of all, 
record, intermittently. Your saviour is at hand! I could just 
say change transistor X1 in the remote control receiver 
preamplifier. Before you do though, check the signal path 
where the remote control data enters the system control 
panel with your trusty scope. Do you see lots of noise? 
Then proceed as stated, or replace the transistor with a 
2N3819 mounted 180° reversed (the pins are different). The 
noise will then go away, and so will all the funny operation 
changes. A word of warning however: if there’s no noise 
present and the operation is erratic, I suggest you go over 
the solder joints and the double-sided PCB feed through 
holes and check the PCB connections. 


Transformer Trouble 


Another funny thing happened last week. A Toshiba 
V8600 stopped working, with a blown 800mA mains fuse. 
Having eliminated other possibilities, we removed the mains 
transformer and connected it to a mains power supply. 
After about two minutes there was a crackling noise and a 
smell of hot epoxy resin. Back to the suppliers it goes. Did 
you hear the one about the Toshiba V8600 clock that lost 
about six minutes in half an hour? So did Andy, but the 
mains transformer burnt out before we could check it — 
anyway they didn’t have any modules in stock... 


Sideways Wobble 


The November batch of Grundig 2x4 Supers suffered 
from problems — as you’ll know if you’re in the trade. The 
thing I don’t believe — though I’m open to reasonable 
persuasion — is the cure to the fault I had on one of them. 
Every time play was selected, the picture would wobble 
from side to side for the first 15-20 seconds — this was 
discovered when testing a new machine out of the box. 
Others may say “Yes madam, they all do that” — but my 
quality control is more stringent. 

The cause was not the drum servo panel — easy 
substitution eliminated that possibility. So it was down to 
either the motor or the motor drive. Fifteen to twenty 
seconds is the time it takes for the motor drive transistors to 
warm up — they are not on heatsinks. Being of sound mind 
and body at the time, I decided to give the power transistors 
a squirt with the freezer. That made the picture wobble until 
they warmed up again. I was working late on this occasion, 


183 


so I rang my friend Peter. A discussion took place which 
resulted in Peter suggesting that I interchange motor drive 
panels, which could give me two good machines. So I put a 
good motor drive panel in the faulty machine, curing the 
problem and eliminating the drum motor at least. Next I 
removed the four motor drive transistors from the faulty 
panel — two drivers and two output transistors. Check them 
for leakage but find nothing. Fit replacements and find that 
the previously faulty panel is fine. Next try the suspect 
transistors in the good panel and refit it in the good 
machine. The replay remained stable even when the 
transistors were frozen! So I ended up with two perfectly 
good recorders. There must be a reason, such as 
gain/temperature tolerances. Maybe big G have some 
ideas?! S.B. 


Common Faults 


A couple of fairly common faults on Ferguson/JVC 
machines. As an example of the first, we had in a Ferguson 
3V23 with all the symptoms of one defective video head — 
there was a picture of sorts when a prerecorded tape was 
being played back, but it was covered with white noise dots 
as if there was no output from one of the heads. A 
screwdriver placed on the two live connections to the rotary 
transformer that links the heads to the pre-rec board 
produced equal picture disturbances — so it was reasonable 
to assume that the preamplifiers in both channels were 
working and that a head was indeed faulty. After fitting a 
new drum however we found we were wrong. On closer 
scrutiny and another screwdriver test we discovered that 
touching three of the four connections to the rotary 
transformer produced picture disturbances, so clearly one 
of the connections was not being earthed — the fault in fact 
was a dry-joint on pin 11 of the rotary transformer’s edge 
connector. We’ve had several machines with this fault — it’s 
necessary to remove the screening can to see the print side. 

The other common fault we’ve had with Ferguson/JVC 
machines of late is the complaint that nothing happens 
when the play key is depressed. The Ferguson models 
concerned are the 3V00, 3V16 and 3V22. The loading 
mechanism in these machines is operated by a large nylon 
gear (see Fig. 1) that carries an eccentric roller to move the 
mechanism. During loading and unloading it turns through 
180°: it’s driven via two other gears on a moveable arm 
from a pinion on the capstan flywheel. When play or stop is 
selected, the arm carrying the two gears moves so that the 
smaller gear engages with the flywheel and the loading gear 
rotates. On the faulty machines the large gear was found to 
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Fig. 1: Threading drive on JVC/Ferguson machines. 
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Fig. 2: Tuning system used in the Ferguson Model 3V23. 
(a) 


(b) 
Fig. 3: Drum servo waveforms. (a) Unstable. (b) With bursts of 
oscillation in fault condition. 


be binding on the pivot point. We cleaned it up, gave it a 
smear of grease (yes I know you don’t need to lubricate 
nylon!), reassembled it and all was well. 


Tuning Failure 


A Ferguson 3V23 (JVC HR7700) came in with the 
complaint that it wouldn’t tune in. To carry out this 
procedure, the required channel number is selected with the 
+ or — buttons, then the channel set button is depressed, 
followed by sweep and store (when the required channel is 
reached). When we pressed sweep, the indicator on the 
fluorescent display moved along, proving that the 
microprocessor on the tuner/timer board was producing the 
correct code. All we had however was a noisy raster — it 
looked as if the local oscillator in the tuner had packed up, 
or that there was no tuning voltage. It turned out that the 
problem was due to the latter condition. We’d 33V at the 
stabiliser icc., so we next looked at the output from the 
digital-to-analogue converter IC9 (see Fig. 2). The input to 
this consists of a four-bit code which varies continuously 
while the band is being swept: the DAC converts this coded 
input into a variable mark-space ratio output which goes 
from about 10:90 to 90:10. This output is then integrated to 
get the tuning voltage for the tuner. A scope showed that 
the input codes to IC9 were varying, but its output 
remained at the minimum mark-space ratio. A new 
MN 1204A i.c. restored normal operation. 


Squeak Squeak 


The last one is always the best they say, and this one was 
quite a good fault as they go. We put a Baird 8902 (JVC 
HR3330) on the bench, inserted a tape, and ran it in the 
playback mode. After a few minutes the fault appeared. 
Squeak, squeak the machine went. Ah! we thought, the 
metal pulley on the take-up clutch is slipping against the 
rubber tyre on the reel disc, the usual cause of squeaks on 
playback. It wasn’t of course — the noise came from the 
drum motor, and disappeared when the drum was stalled by 
hand. In with a new drum motor, test, and find the squeak 
still there. The only other rotating component here is the 
lower drum assembly itself, so we changed this —- no mean 
task. As you'll probably have guessed, the squeak was still 
present! 

Sit back, light pipe, watch picture. O.K. for a few minutes 
then, when the squeak starts, noise bars on the picture 
coinciding with the squeaks. Now if something was wrong 
with the drum speed, we’d not get noise bars — just 
horizontal displacement or line slip, due to trying to cram 
more or less than 312-5 lines into each field. If the tape 
speed is wrong or varying on the other hand, we’ll get noise 
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bars but the effect on the sound will be apparent before this. 
The sound was perfect on this machine, so we tried 
adjusting R52 to set the gain of the drum servo loop. The 
quick way to do this is to connect a 100Q resistor across 
the drum motor (TP13 to TP16), select play and pause, 
scope the waveform at the collector of transistor X9, turn 
R52 clockwise until the servo goes unstable — see Fig. 3(a) 
— and then turn it back until the spikes disappear (only just). 
The servo loop is then adjusted for maximum gain and 
optimum lock-up time. 

The waveform we got was more like that shown in Fig. 
3(b) however — there were bursts of oscillation at about 
800Hz. These were being fed to the drum motor, making it 
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squeak. In addition the vibration superimposed on the head 
drum’s rotation produced mistracking without altering the 
speed — hence the noise bars. Capacitor trouble we thought. 
We tried replacing the electrolytics C6 (1uF) and C45 
(1OuF) in the motor circuit, but the culprit turned out to be 
C44 (0-022uF) which decouples pin 3 of the servo i.c. (IC5) 
— it was open-circuit. There’s a sequel to this little story. 
The following day, one of our other branches rang through. 
“T’ve got a 3V00 that’s making squeaking noises Mike. I’ve 
replaced the drum motor and it still squeaks — help!” 
“Replace C44 Tony, it’s open-circuit.” A great pity we 
don’t have videophones! We haven’t heard of the fault 
since. M.P. 


Project Ref. no. Price 
Uhtrasonic Remote Control 1D007/D008 £3.85 per set 
Teletext Decoder Power Supply D022 £3.75 
Teletext Decoder Input Logic DO11 £12.50 
Wideband Signa} Injector DO31 £1.00 
Teletext Decoder Memory DO12 £10.50 
Teletext Decoder Display DO13 £11.00 
Teletext Decoder Switch Board D021 £1,75 
CRT Rejuvenator D046 £3,00 
Colour Receiver PSU Board D052 £4,00 
Colour Receiver Signals Board DOS3 £10.75 
Commander-8 Remote Control System D054/5 £6.00 per set 
Colour Receiver Timebase Board D049 £17.13 
Colour Pattern Generator D062 £14.50 
D063 £9.15 
Teletext Decoder Options Board D064 £8,50 
Teletext Decoder New Mother Board D065 £6.00 
Simple Sync Pulse Generator D067 £4.00 
New Teletext Signal Panel 11331 £8.00 
Teletext Keyboard DOS7 £3.50 
Teletext Interface Board DO0S8 £5.00 
Colour Receiver Remote Control D066 £5.00 
Remote Control Preamplifier D061 £3.75 
Teletext/Remote Control Interface D070 £9.50 
LED Channel Display DO7! £4.00 
Improved Sound Channel D072 £3.25 
Monochrome Portable Signals Board D074 £6.25 
Monochrome Portable Timebase Board DO75 £7.75 
Monochrome Portable CRT Base Board DO76 £1.00 
New CTV Signals Panel DO77 £9.50 
Small-screen Monitor Board DO78 £8.50 
Video Camera Pulse Generator Board DO79 £4.50 
Video Camera Video/Field Timebase Board DOo80 £5.50 
Video Camera Power Supply Board D082 £2.00 
Video Camera Line Timebase/H.T. Board D083 £4.00 
Video Mixer DO86 £4.50 
Switch-mode Power Supply DOs? £6.75 
Simplified Signals Board boss £10.00 
Timebase board Do9t £9.00 
CRT base board D087 £2.00 
Remote Control] Preamplifier DO85 £1.00 
Remote Control Interface DO90 £7.00 
Channel Display Module D095 £1.00 
Remote Control Transmitter bos4 £4.00 
TV Pattern Generator D094 £6.50 
Clock-timer Display Board D092 £6.50 
Clock-timer Main Board D093 £10.00 
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Teletopics 


UK TV PRODUCTION ON THE INCREASE 


Recent changes in the industry mean that the UK is 
becoming an increasingly important centre for TV receiver 
production. The Decca-Tatung plant at Bridgnorth is now 
producing sets at the rate of 125,000 a year, twice the rate 
of production a year ago. Over 27% of production is 
exported, and Tatung hope to increase this proportion. 
Sanyo have now announced details of their production set 
up at Lowestoft. The plant will be run by a new company, 
Sanyo Industries (UK), which will be owned 10% by Sanyo 
Marubeni (UK) — the present sales and marketing 
organisation in the UK — 10% by the Marubeni 
Corporation, and 40% each by the Japanese parent 
companies Sanyo Electric and Sanyo Electric Trading. 
Production will start this August, with a target of 60,000 for 
the first year rising to 120,000 by the third year. The tubes 
and cabinets will be UK manufactured, but most of the rest 
of the electronics will initially be supplied from Japan. 
Sanyo Industries (UK) will be Sanyo’s 33rd overseas plant, 
and is clearly intended to contribute to increased sales of 
Sanyo sets in W. Europe. Production of VCRs is expected 
to follow once the TV lines have come into full operation. 


THORN-MITSUBISHI LINK 

An agreement has been signed between Thorn Consumer 
Electronics and the Mitsubishi Electric Corporation for the 
sharing of technical information on television technology. 
Subjects covered include systems and chassis development, 
production technology and quality control. Commercial 
arrangements will remain unaffected, but the two parties 
will have access to each other’s research and development 
work. Thorn are understood to be particularly interested in 
satellite TY equipment, while Mitsubishi are interested in 
TV data services. Thorn EMI and Mitsubishi already have 
links in the lighting industry, and both are shareholders in 
the Australian electronics company AWA-Thorn 
Consumer Products Pty Ltd. 


INCREASED PICTURE SHARPNESS 


The latest issue of the Philips publication Electronic 
Components and Applications contains a report on the use 
of scan-velocity modulation (using signal information to 
modulate the line scan) to achieve increased picture 
sharpness. As Philips point out, the idea is not new. Until 
recently however, developments in c.r.t. gun and deflection 
yoke design have been of greater importance. With the 
30AX system, the performance of the c.r.t./yoke 
combination has reached standards of performance that 
make it worth while turning attention again to the use of 
scan-velocity modulation as the best way of achieving some 
further improvement. Philips have introduced two new 
defiection coil assemblies, types AT1261 and AT1271, that 
incorporate an extra coil to enable scan-velocity modulation 
to be applied. 

Fig. 1 shows that basic idea of scan-velocity modulation. 
A luminance signal sample is tapped from a point along the 
luminance delay line, differentiated, amplified and fed to the 
scan modulating coil. The reason for tapping the signal 
from a point along the delay line is because of the different 
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transit times of signals from the delay line to the c.r.t. 
cathodes and from the line to the modulating coil — the 
beam and scan modulation must obviously coincide for 
correct operation. 

The module developed by Philips for processing the 
signal and driving the modulating coil is compact and uses 
only nine transistors — a further emitter-follower is required 
adjacent to the luminance delay line. Complementary- 
symmetry driver and output stages are used, operating from 
a 33V rail and with capacitance coupling to the modulating 
coil. To avoid the accentuation of noise with weak signal 
operation, also to prevent overloading by high-amplitude 
pulses, a diode clipper circuit follows the differentiator. In 
addition, to prevent excessive accentuation of the h.f. signal 
components the amplifier has a roll-off at about 3-5MHz. 
Since there is no need for scan-velocity modulation with a 
teletext display, the amplifier is then blanked. 

The modulating coil is of the printed circuit type, with 
four turns to each section, and is recessed in the inner 
surface of the deflection coil former. 

Something to watch out for in future up-market models! 


TRANSMITTER NEWS 


As many readers will be aware, the IBA have been carrying 
out test transmissions from various TV4 transmitters 
around the country — mainly the high-power transmitters, 
but also some relays in Wales. When an installation is 
completed, there is usually a series of engineering test 
transmissions — these may be at various power levels, and 
should not be used for adjusting receiving aeriels. There 
follows a period of regular engineering transmissions 
(Mondays to Saturdays 9 a.m. to 5 p.m.) consisting of 
various test patterns and cards. These usually last for a 
month or so, after which the transmitters are switched off 
until the start of regular trade test transmissions this 
summer. 

The IBA-~ point out that the high-power TV4 
transmissions can in some cases affect existing reception — 
those receiving a non-local channel for example may 
experience co-channel interference. There have also been 
reports of patterning and interference due to overloading of 
a receiver with an insufficient linear dynamic range: this is 
most likely to occur where a high-gain preamplifier is in use. 
Cross-modulation and the generation of intermodulation 
products can occur when an additional carrier is present 
even though the carrier is no stronger than the others, due 
to the cumulative effect of the signals. Such interference can 
usually be avoided by slightly attenuating the input to the 
receiver or preamplifier (depending on where the 
overloading is occurring). 3dB of attenuation is normally 
adequate. 

Following the new ITV contract period which started on 
January Ist, a number of IBA transmitters are being 
reallocated between regions. The stations involved are 
Marlborough, Kendal, Windermere, Sedberg, Hawkshead, 
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Fig. 1: The Philips scan-velocity modulation system. 
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Grasmere, Bluebell Hill, Chatham Town, 
Tunbridge Wells, Buxton, Cornholme, Todmorden, 
Walsden and Walsden South. 

The following relay stations are now in operation: 
Bossiney (Cornwall) Television South West ch. 61. This is 
the experimental solar and wind powered transmitting 
station described in our December issue. Due to action by 
the Association of Broadcasting and Allied Staff, it has not 
been possible to start BBC-1 and BBC-2 transmissions. 
Woolacombe (Devon) BBC-1 ch. 39, Television South 
West ch. 42, BBC-2 ch. 45, TV4 (future) ch. 49. 

The above transmissions are vertically polarised. 


SATELLITE TV STANDARDS 


The IBA have expressed reservations about the early 
introduction of direct broadcast satellite systems, pointing 
out that it would be preferable to start out with a new TV 
standard rather than perpetuate the present use of different 
standards. IBA engineers have proposed a system called 
MAC (multiplexed analogue components) as a means of 
overcoming the problem, while at the same time providing 
potentially improved picture quality with a 625-line system 
that has to cope with the different noise-distribution 
problems with f.m. video. The proposed system uses time 
compression to enable the luminance and colour 
information to be time-multiplexed: it would require the use 
in the decoder of aCCD memory that could store a complete 
line, but would not involve changes in the design of the 
satellite transposer. Further investigation of the system is 
being carried out. 


JOINT VENTURE AGREEMENT SIGNED 


The European joint venture agreement between Thorn EMI, 
Telefunken and JVC has now been formally signed. A new 
holding company will now be formed for the production of 
consumer video electronic products in Europe. The 
company will be incoporated in Holland, the three partners 
having equal shareholdings. Manufacturing subsidiary 
companies will be formed in the UK and W. Germany — 
products will include VHS VCRs, video cameras and VHD 
disc players. Production of VCRs at the former Telefunken 
works in W. Berlin is expected to start later this year. It was 
originally intended that Thomson-Brandt would be a fourth 
partner, but the French government has vetoed this for the 
present because the proposals do not include plans for VCR 
production in France. 


SERVICE BRIEF —ITT 

Occasional cases of failure to start up have been reported in 
sets fitted with the Mini series chassis (CVC800 and 
CVC801). The cause is the electronic fuse operating at 
switch on. To overcome the problem, remove R774 
(100kQ) in transistor T771’s base circuit. In later 
production this resistor has been deleted. 


SELECTAVISION PRODUCTION 

RCA expect to have sold some 60,000 Selectavision video 
disc players during 1981. Production reached 135,000 
machines, and the original target was for sales of around 
200,000 during the first year. Purchasers have bought more 
discs per player than originally anticipated however, so disc 
sales have reached 90% of the target figure of three million. 
The initial disc catalogue included 160 titles, and owners on 
average bought 18 discs each. RCA attribute the sluggish 
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sales of players to lack of public awareness, and believe that 
once a threshold level has been reached sales growth will be 
rapid. Though the price advantage of a disc player 
compared to a VCR is not great, the price advantage of the 
discs themselves will rise substantially once production 
levels increase. 


THE ULTIMATE PSU? 

Another interesting article in the latest issue of Electronic 
Components and Applications describes the series-resonant 
power supply. It’s more efficient (over 90%) than a switch- 
mode power supply and causes less mains and radiated 
interference. Other advantages include: continued operation 
with the output short-circuit; stable output off load; can be 
made self-starting. Its use has been limited in the past due to 
the lack of a suitable high-voltage switching device. The 
recently introduced BTW58 series of gate-controlled 
switches now fulfills this requirement. 

The basic elements of the series-resonant power supply 
are shown in Fig. 2(a). C1 is the mains rectifier’s reservoir 
capacitor, and the feed to the resonant circuit C2/L2/C3 is 
via L1. The value of LI must be at least ten times that of 
L2, and the value of C3 at least twice that of C2. If there 
was no switch, C3 would simply charge via L1 and C2 via 
L1 and L2. The switching device (gate-controlled switch 
GCS) is used to discharge C2 (and C3 via L2) periodically, 
thus initiating oscillation in the resonant circuit. D1 clamps 
the junction of C2/L2 at OV. The amplitude of the 
oscillatory waveform produced depends on the on time of 
the GCS, thus providing regulation: the longer the GCS is 
on, the higher the peak currents produced. 

For TV receiver use a series-resonant power supply 
would probably take the form shown in Fig. 2(b). Here L1 
and L2 have been integrated into a transformer that 
provides mains isolation — L1 is the primary winding and 
L2 the transformer’s leakage inductance. If the value of C3 
is multiplied by the square of the transformer’s turns ratio, 
it can be connected across the secondary winding. The 
latter feeds a simple rectifier circuit (D2/C4) to provide the 
regulated h.t. output. 

With the growing interest in reduced power consumption, 
we may well encounter this type of power supply in the not 
too distant future. 
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Fig. 2: The series-resonant regulated power supply. (a) Basic 
elements used in the circuit. (b) Type of circuit that would 
probably be used in a TV receiver. 
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New DX Receiver System 


IN the past, UK DX-TV enthusiasts have tended to use 
dual-standard (405/625-line) receivers. Personally, I’ve 
been using sets of this type (the Bush TV125 series) for the 
past ten years. The great advantage is the ability to switch 
easily between narrow (405-line) and wide (625-line) if. 
bandwidths — once you've modified the 405-line detector 
circuit to give a negative-going output. With a very weak 
signal, reducing the i.f. bandwidth pays dividends in terms 
of increased gain and reduced noise, while during Sporadic 
E openings the greater degree of selectivity obtained by 
reducing the bandwidth is useful when trying to resolve 
signals on adjacent channels, for example channels E2 
(48-25MHz vision) and R1 (49-75MHz vision). 

My Bush TV125 sets proved to be excellent for the 
purpose, once the problem of line drift had been overcome 
by means of some modifications. The days of dual-standard 
sets with their fully valved or hybrid chassis are fast coming 
to an end however. Their design is now dated, there are 
problems with spares, and in particular the cost of 
replacement valves is becoming prohibitive. There’s also the 
unnecessarily high mains consumption — some 160W in the 
case of the TV125. 


Set Selection 


When it came to considering what to use as replacement, 
I made the decision to buy British. The Thorn 1690/1691 
monochrome portable chassis was selected since its four 
discrete transistor i.f. stages provide high gain with good 
selectivity, its sync circuits are stable and efficient, and it’s 
competitively priced. Sets using this chassis still seem to be 
widely available, though the later 1696/1697 chassis (with a 
SAWEF/i.c. i.f. strip) has now gone into production. The 
lack of a line hold control in the 1690 series chassis was at 
first thought to be a possible disadvantage, but the locking 
efficiency of the chassis with both tropospheric and SpE 
signals has been found to be excellent. I’ve bought four of 
these sets — one will eventually be modified for system L 
(French) reception and another for system M (N. America). 


Front-end Unit 


The problem is that these - and any other new sets you 
may decide to purchase — are single-standard receivers with 
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Fig. 1: Block diagram of the front-end unit. 
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a single if. bandwidth (for the UK system I). How then to 
get narrow-band operation, with the advantages for DX use 
outlined above? The course I adopted was to use a 
switchable wide/narrow bandwidth i.f. preamplifier 
arrangement — see Fig. 1. The input, at i.f., comes from the 
varicap tuning system. It’s fed via a buffer amplifier to 
single-transistor wide- or narrow-band i.f. stages, the output 
being applied to an upconverter to give a u.h.f. output 
suitable for feeding to the aerial input socket of a standard 
625-line receiver. A marker oscillator gives a “blip” at u.h.f. 
to ensure that the receiver itself remains on-channel and 
thus the tuner’s calibrations remain constant. The result is a 
unit which can be used with any system I receiver and, since 
it’s an external item, calls for no modification to the set 
itself. 


Circuit 

I’ve made three units using the circuit shown in Fig. 2 — 
all in separate diecast boxes. The input, at i.f. with 36MHz 
centre frequency, is fed to a medium-gain 
preamplifier/buffer stage using a BFY90 transistor. This 
stage is included to act as a buffer between the tuner’s if. 
output and the upconverter, and to make good losses 
introduced by the switching etc. The amplified signal is then 
switched to either of two parallel if. amplifier stages using 
BF 196 transistors. One stage is heavily damped, providing 
a system I wideband i.f. response; the other stage uses 
higher-value damping resistors (4-7kQ) and an additional 
bandwidth limiting transformer (T5) to achieve a bandpass 
response of approximately 3MHz. Both stages are identical 
with respect to biasing etc. 

Sic selects the required output for feeding to the 
upconverter. I was fortunate in having several Teleng up- 
converter units available: these were cut down to provide 
the basic board (less the power supply). The Teleng unit has 
reasonably good gain and a relatively low noise 
performance. Filtering adjacent to the unit’s input socket 
was removed to ensure that the if. input wasn’t simply 
filtered out! The oscillator on the upconverter board was 
adjusted to provide an output at the oscillator frequency 
minus the i.f. at around channel 28-30 — experience with the 
first board tackled showed that an output at the oscillator 
frequency plus the if. gave reduced output with some 
unusual patterning. This happened with all three of the 
upconverters. The blip previously mentioned is provided by 
the Aztec UM1233 u.h.f. modulator. 

The rest of the circuitry is shown in Fig. 3. 


Construction and Alignment 


The buffer amplifier is mounted on a small piece of 
copper laminate immediately adjacent to the input socket. 
The output from this is taken to the wideband/narrow band 
selector switch via screened feeder. The two i.f. circuits are 
built on a larger piece of laminate. Construction is simple, 
though care should be taken to minimise the overall 
dimensions. The output from the i.f. section is fed to the 
upconverter board and then to the output socket. 

The readily available Aztec u.h.f. modulator unit 
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Fig. 2: Circuit of the buffer and i.f. stages. Switch S1 (4-pole 2-way) RS type 316-995. T1/3 if. input bandpass transformers, 
Thorn part no, O6D0-218-001. T2/4 i.f. output bandpass transformers, Thorn part no. O6DO-219-001. T5 if. bandpass peaking, 
Bush TV125 sound rejector (211) — seven turns on in. coil former spaced over 1 in. and tapped at two turns. 
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Fig. 3: Power supplies and marker/upconverter arrangement. The Aztec UM1233 modulator unit is available from Ambit. 


provides a simple marker. The device is usually supplied 
adjustable over channels 36/7, but can easily be modified 
for a lower frequency. Remove the underside cover, 
revealing the soldered chassis board, and solder a miniature 
trimmer capacitor (2-10pF, RS type number 125-648) 
across the connections to the single turn wire coil (these can 
be determined by examining the upper side of the chassis). 
The modulator should then be mounted adjacent to the 
upconverter/output socket — there should be sufficient stray 
coupling to provide a reasonable signal level at the output 
socket, 

The power supply arrangements are quite conventional, 
but care should be taken to ensure good decoupling to 
chassis from the input/output pins of the stabilizer i.c.s. 

Alignment is quite simple. Inject a 36MHz sinewave or 
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squarewave signal at the i.f. input socket. If all is well there 
should be an upconverted signal in the channel 26-30 
region. If there isn’t, remove the signal input and tune the 
main TV receiver over the lower half of the coverage — say 
from channel 21 to 40. At some point the noise will 
increase, this noise being contributed by the i.f. strip. Adjust 
the oscillator control in the upconverter (different units use 
different arrangements — there may simply be twisted wires) 
to move the noise to the channel 28-30 region. 

Reconnect the 36MHz input signal, at a higher level. 
Modulation should now be seen. Switch the signal to the 
narrow-band i.f. stage and peak all four cores, lowering the 
output from the signal generator to compensate for the 
rising gain as the stage comes into alignment. Once the 
narrow-band stage has been aligned, switch to the wideband 
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stage and adjust the three cores similarly — the peaking will 
be less definite this time. Switch the calibrator on ~ in my 
version this switches the upconverter off — and adjust the 
trimmer in the u.h.f. modulator to centre the blip at the 
receiver setting. 

Alignment is now complete. If two noise displays are 
noted initially, it’s important that the lower one is selected. 
With the unit switched to the wideband position the full 
6MHz system I channel bandwidth should be resolved: in 
the narrow-band position a 3MHz bandwith should, 
assuming careful alignment, be achieved — this can be 
confirmed on test card F, when the 2-5MHz frequency 
response gratings should be displayed but the 3-5MHz 
gratings should not be resolved. 


General Notes 


Instability can arise if a very short feeder connection is 
used; [ found that some 6ft of feeder was advisable between 
the unit and the main receiver to damp down any possibility 


of u.h.f. instability. 

The high gain means that attenuation may be necessary 
at the input — there’s no a.g.c. I found a Wolsey 0-20dB 
VA20 potentiometer attenuator useful, since an accurate 
setting that prevents overloading can be established. A 
value of between 18-21dB was required with the three units 
I’ve constructed. A pin-diode attenuator system to improve 
the performance is planned — this will remove the need for 
the VA20s. 

The i.f. transformers used are of Thorn origin and should 
be available through Thorn dealers. Ambit also have a 
selection of miniature i.f. transformers and, more important, 
the trimming tool for miniature hexagonal dust cores! 

The use of these units has proved that superior DX 
performance can be achieved with a completely unmodified 
domestic TV set. The cost is low and the parts required are 
readily available. The performance I’ve achieved with these 
units is as good as with the old TV125s, while operation is 
much more efficient. A further article will describe the new 
varicap tuning system I’m now using. a 


The Miller-transitron Circuit 


The ingenious Miller-transitron timebase circuit has been 
mentioned in several Vintage TV articles in recent months. 
Its operation is not always clearly understood, so it seems 
an idea to look at it in a little more detail. 

The basic circuit is shown in Fig. 1. The Miller bit 
consists of capacitor C1 which is connected between the 
anode and the control grid of the pentode valve V1. The 
valve’s control grid is returned to the h.t. line via Rl and 
RV1, whose combined value is far greater than that of the 
load resistor R2. Let us start by assuming that C1 is fully 
charged, i.e. its right-hand plate is at the h.t. potential and 
its left-hand plate carries a negative charge. At this point, 
i.e. at the beginning of the linear scan portion of the output 
waveform, C2 is also charged — this means that the screen 
grid voltage is high, while the suppressor grid is at OV, being 
connected to chassis via R4. 

Since the left-hand plate of C1 is connected to the h.t. 
line, it will begin to discharge via Rl and RV1. The valve 
turns on, and its anode voltage falls. The stage now 
operates as an integrator — the basic configuration is shown 
in Fig. 2. R1/RV1 and C1 form an integrating network, 
with the amplifying device increasing the effective 
capacitance of C1. The valve’s control grid is maintained at 
a slightly negative potential, and a linear negative-going 
voltage waveform is produced at the anode. 

If nothing more were done, the anode voltage would sink 
to a permanently low level with the valve saturated. This is 
where the transitron bit comes in: it provides a means of 
recharging C1 and thus repeating the cycle. 

As the pentode’s anode voltage falls, more current is 
diverted via the screen grid. Thus the screen grid voltage 
also falls. Finally, saturation occurs: the anode voltage falls 
to a critical point where it can drop no further since no 
further anode current can flow. 

Now comes the clever bit. As the anode voltage is no 
longer falling, there’s no feedback to the control grid which 
becomes slightly positive. The resultant increased cathode 
current flows via R3, producing a sudden drop in the screen 
grid voltage. This change is conveyed via C2 to the 
suppressor grid. As a result, a negative-going pulse is 
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applied to the suppressor grid, cutting off the anode current. 
The valve’s anode voltage then rises sharply, and Cl 
recharges — via R2 and valve grid current. 

Meanwhile C2 discharges via R4, and as the suppressor 
grid voltage moves positively a point is finally reached when 
anode current again begins to flow. There is a cumulative 
effect here, since the screen grid current falls and its voltage 
rises, driving the suppressor grid positively to restore the 
initial conditions. We are now back where we started, and 
the cycle repeats. 

The Miller-transitron circuit was very popular in the 
early post-war years. It provides a large voltage swing 
which can be used to drive an electrostatically deflected 
tube directly. Those of us who built TV sets using the good 
old VCR97 tube (green picture the size of a postcard) or the 
VCRS517 (blueish picture, more acceptable) almost 
invariably employed Miller-transitron circuits with the 
SP61 valve — it cost about two shillings, ex-government. 
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Fig. 1: The Miller-transitron — circuit and waveforms. 


HT RVRVI c) Output 


Fig. 2: Integrator action of the circuit. Since C1 provides 
negative feedback, a linear output is obtained. 
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Fig. 3: Practical Miller-transitron line timbebase circuit for use 
with an electrostatically deflected c.r.t. 


To avoid trapezium distortion, two valves were generally 
used, one as the Miller-transitron stage itself and the other 
as an inverter (see Fig. 3). This gave push-pull deflection 
drive. Sync pulses, negative-going of course, were usually 
applied to the suppressor grid of the Miller-transitron valve 
to initiate the flyback. The time-constant of the forward 
scan is determined by RV1 (the hold control), R1 and Cl. 
The flyback time is determined mainly by the values of C2 
and R4 — it’s also a function of R2, Cl. 

The sawtooth output obtained at the anode of the Miller- 
transitron valve is not perfect: a small step occurs at the 
beginning of the ramp, due to the valve moving out of grid- 
current operation into the linear Miller mode of operation. 
This didn’t worry TV users since it fell in the back porch 
area of the line scan or during blank lines of the field. It is 
more troublesome if the circuit is being used as an 
oscilloscope timebase (many people made their own scopes 
in those early days). 

There’s sometimes a very slight cramping at the end of 
the scan, as the valve moves into saturation immediately 
before the flyback. If the sync pulse triggers the timebase 
before this point is reached however the scan will not be 
cramped. The waveforms shown in Fig. 1 illustrate the 
basic action, unsynchronised. 

Fig. 3 shows a practical line timebase circuit suitable for 
driving an electrostatic tube: ’'m somewhat shattered to 
realize that I used it thirty years ago! 

Why did the popularity of the Miller-transitron wane? 
For one thing, its output consists of a negative-going 
sawtooth. This is in the wrong sense to drive an output 
stage, though the circuit can be fiddled to get a positive- 
going output from the cathode. Also a linear sweep 
generator circuit is of less importance with magnetic 
deflection, since the line output valve acts as a switch, while 
correction is required anyway in the field output stage to 
compensate for the distortion introduced by the output 
transformer. 

The Miller-transitron (or perhaps more correctly the 
Transitron-Miller Integrator) is nevertheless an aesthetically 
pleasing design. It’s economical in the use of components, 
and provides a substantial voltage swing. SP61 valves 
would run quite happily from a 450V h.t. supply, and a pair 
would provide a swing of nearly 800V. 

I have a certain nostalgia for the SP61. My first home- 
built TV set used thirty of them! They were cheap and 
would do nearly everything. Those were adventurous days: 
I was young, enthusiastic and mostly broke. Aerials fell 
down and things blew up. I learnt a lot, but that’s another 
story! ie 
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@ TV SOUND ADAPTOR 

TV sets generally provide rather poor sound 
reproduction, since the constraints of the cabinet 
don't allow the use of a good quality 
speaker/enclosure system. The broadcasters on the 
other hand take great care to transmit the highest 
quality sound. One approach to the problem is to 
use a separate unit which is fed with a standard 
aerial signal and delivers an audio output suitable 
for feeding to the “auxiliary” input of a hi-fi system. 
The results that can be obtained are truly im- 
pressive, especially with musical programmes, 
though even the speech in an ordinary programme 
is given a new realism. Our TV sound adaptor pro- 
ject is simple and inexpensive to construct, the 
alignment being kept to an absolute minimum. The 
unit consists of a tuner and an if. strip, plus a 
mains power supply to make it completely in- 
dependent of the TV set itself. Push-button tuning 
is used for ease of operation. 


@ FAULT REPORT 
Mick Dutton contributes the next edition of this 
popular feature. 


@ VINTAGE TV 
Our vintage spot next month describes the Cossor 
930 series, dating from the early 50s. 


@ VIDEO CAMERAS 

A look at what video cameras can do, the usual 
features provided, ease of operation (or otherwise) 
and their compatibility with various types of VCR. 


PLUS 
ALL THE REGULAR FEATURES 


(Name of Newsagent) 


Please reserve/deliver the March issue of 
TELEVISION {(80p), on sale February 17th, 
and continue every month until further notice. 
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VCR Servicing 


Part 6 


THIS month we'll deal with playback of the chrominance 
signal — as previously mentioned, this uses most of the same 
circuitry as with the machine in the record mode, but with a 
few extra bits. Following this reassuring comment, take a 
look at Fig. 31. When you’ve recovered from noting the two 
burst gates, two crystal oscillators and other items, read on. 

You'll recall that we need to generate a 5-O6MHz carrier 
to mix with the off tape 626-9kHz chroma signal in order 
to convert it back to 4-43MHz. Once this has been done it 
can be added to the processed luminance signal and the 
composite signal can then be sent to the u.h.f. modulator 
and the video output socket. The 5-O6MHz carrier must 
this time be locked to the off-tape line sync pulses. 
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Although the signal input to, and the output from, the 
mixer in IC202 now come from and go to different parts of 
the circuitry, no switching is necessary — as the input and 
output frequencies are reversed (compared to the record 
mode), filters can be used to carry out the required signal | 
routing. The 4-43MHz output is passed by BPF202 to 
emitter-follower X204. From here it goes to burst gate 
X205 and to the circuit consisting of X206/7, DL202 and 
the associated components. If this latter part of the circuit 
looks familiar, you are quite right — it’s just like the delay 
line circuit used in a PAL decoder, complete with phase and 
amplitude controls (L205 and R238). In this case however 
the delay line provides a delay of approximately 128ysec 
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Fig. 31: Block diagram of the chroma playback system. Note: the type number of [C207 was shown incorrectly in Fig. 29 last 
month. 
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Fig. 32: Chroma crosstalk cancellation. 


(2H). We mentioned last month that it’s necessary to have 
an arrangement to eliminate chroma crosstalk between 
adjacent tracks (recorded by heads 1 and 2). To this end, 
the chroma signal fed to head 1 when recording is phase 
shifted by —90° line by line (see Fig. 30). On playback a 
+90° phase shift takes place. The effect of this is shown in 
Fig. 32: this is a case of one picture speaking volumes — by 
studying the vectors carefully you'll see that the delay line 
circuit cancels out all crosstalk. 

From the delay line circuit the chroma signal passes via 
IC203 to pins 9 and 15 of IC202. The burst gate behind pin 
15 is opened by delayed line sync pulses and feeds a 
detector which provides an output for automatic 
chrominance control — the chroma signal must be kept at a 
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constant level. The other input goes to the colour killer. 
We'll see later where the killer operating potential comes 
from. The processed chroma signal comes out at pin 10, 
and is passed via a level adjustment to the Y-C mixer stage 
in IC205. 

This leaves us with the business of sorting out the 
generation of the 5-O6MHz carrier. As on record, most of 
this process takes place in IC207 and IC208. The carrier is 
locked to the off-tape line sync pulses, taking care of tape 
stretch, speed variations etc. This is an a.f.c. loop, using the 
phase detector and voltage controlled oscillator in IC 208 to 
produce a 625kHz output at pin 4 of IC207 (with the 
required head | phase shift). On playback however we need 
more accurate control of the carrier’s phase in order to be 
able to compensate for short-term variations in speed etc. 
To achieve this, we phase control the 4-435571MHz crystal 
oscillator which was free running on record. 

The reference used is a free-running 4-433619MHz 
crystal oscillator in IC208. The output from this, at pin 10, 
feeds one of the inputs of phase detector | in IC 204 (at pin 
3). We need a comparison signal at this frequency therefore, 
so X205 gates out the burst from the up-converted off-tape 
chroma signal and feeds this to IC204 at pin 6. The output 
from phase detector 1 in [C204 controls the 4-435571MHz 
variable crystal oscillator (V XO). 

Phase detector 2 in IC204 does two things. The inputs 
are the same as those to phase detector 1 except that the 
one from the 4-433619MHz oscillator is phase shifted by 
270°. This means that when everything is working correctly 
its output will be high (instead of zero). This voltage, via 
1C205 and X208/9, opens the colour killer in IC202. This 
operation can also be manually controlled by means of a 
switch at the back of the machine. 

Due to the type of phase detector used (it compares a 
pulse with a triangular waveform), if the phase error is 
greater than 180° it’s possible for the circuit to lock to this 
error. If this happens, the output from phase detector 2 in 
1C 204 falls to zero. This switches transistor X217 on, the 
voltage at pin 5 of IC207 rising. As a result, an inverter in 
I1C207 shifts the 625kHz signal by 180°, correcting the 
error and turning X217 off again. The output from pin 8 of 
1C 204 that produces this action is known as the ID pulse. 

The way in which tape speed variations are prevented 


NEW VIDEO EQUIPMENT 


Sanyo have introduced a new VCR, Model VTC5300P, 
intended for the lower middle price range of the market. It’s 
similar to the well established VTC9300P but includes a 
seven-day timer and logic control. An infra-red remote 
control system has been introduced as an optional extra for 
the Toshiba four-head Model V8600B. The infra-red 
receiver unit plugs into the recorder’s remote control 
socket: the transmitter unit has comprehensive control 
facilities, the still frame button also providing pause when 
recording. 

Hitachi have introduced a new colour video camera, 
Model VKC600, with an attractive specification for the 
expected selling price of around £525. The 6:1 lens has 
manual and power zoom control, with a macro facility that 
enables shots to be made as close as lcm. The automatic 
exposure control operates over a light intensity range of 75- 
100,000 lux. In addition, a wide colour temperature control 
band gives colour matching under different lighting 
conditions. The weight is 1-9kg and the camera 
incorporates an electronic viewfinder. 
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Fig. 33: How the a.p.c. loop cancels chroma phase shifts. 


from affecting the phase of the chroma signal is shown in 
Fig. 33. Let’s assume that the off-tape chroma signal has a 
phase error of +X° due to a change in the tape speed. This 
error will be present at the output from the burst gate 
transistor X205, and will thus be applied to phase detector 
1. This will apply a corresponding correction voltage to the 
4-435571MHz variable crystal oscillator, whose output will 
also contain this error — and so on up to the 5-060571MHz 
input to the mixer in IC202. We thus have at this mixer two 


inputs with the same phase error, and by subtractive action 
the error is cancelled. This may seem rather contradictory, 
since its output (and hence the input to the burst gate) is 
shown as being error corrected. The point is however that 
the error correction is continuous and rapid following an 
initial phase change, so that the output is to all intents and 
purposes of constant phase. 

Next month we’ll be looking at some typical simple VCR 
faults (sighs of relief!). 


The Summer of ’39 


LeT’s take a trip back to the summer of 1939, just a few 
weeks before the outbreak of World War II. Imagine that 
you're a service engineer of the day. Your workshop 
wouldn’t be so very different from many today, though the 
pinups would certainly be less explicit! The equipment 
you'd have would probably include an Avometer, a signal 
generator, an RC bridge and possibly a wobbulator and an 
oscilloscope, all of which had been available for several 
years. Since you’re a go-ahead technician, anxious to keep 
abreast of the latest developments, you’ve taken out a 
subscription to The Service Man’s Manual, described as ‘‘a 
quarterly publication for Service Men, containing Technical 
and Practical Data required for the repair of widely used 
Commercial Radio Receivers.” It was published by the 
proprietors of Radio and Electrical Marketing, a leading 
trade journal. Pricey perhaps at 5/— a year post paid, but 
the Manual strikes you as being money well spent. 


The New Sets 


The new high-definition television service from Alexandra 
Palace has been in operation for nearly three years, so one 
of the first things you look for in the July issue of the 
Manual is details of new TV receivers. And you're not 
disappointed: there are three, from Ekco, Marconiphone 
and Pye, Mind you to find them you have to search through 
some thirty pages of new radio receivers, but most of these 
are also of technical interest and worth looking at. All but 
three of the eleven radio sets described have push-buttons 
for example, usually for station selection but in one instance 
(the Pilot T63) for tone control and waveband selection. In 
the Ultra set they perform the latter function only. The Pilot 
receiver costs a lot more than the Ultra (12+ guineas against 
84), but it has twice as many push-buttons and they are of 
the imposing “organ-key” type. If you’ve a customer who 
needs a really cheap set, there’s the Pilot “Little Maestro”, 
an a.c./d.c. model costing 5 guineas. This is little more than 
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the cost of the valves used if bought separately. How on 
earth do they do it? 

At the other extreme is the RGD Model 722, a 
magnificent table model covering the long, medium and 
short wavebands with full motor tuning and an r.f. amplifier. 
Both the r.f. and i.f. bandwidths can be adjusted to give a 
broad frequency response if required. The price of this 
beauty is all of 22 guineas, which coincidentally is also the 
price of the Ekco TA201 add-on vision unit. This has 
eighteen valves and provides a 64 x Sin. picture. The audio 
signal is available, at two levels, for feeding to the pickup 
sockets of an ordinary radio receiver, thus saving the cost of 
an audio output stage and loudspeaker. You’d like to study 
the circuit of this inexpensive televisor, but Ekco alone 
restrict such information to the chosen few. Even the lordly 
HMV company allows the Manual to print its circuits, but 
not Ekco. 

Which brings you to the other half of the EMI set up, 
Marconiphone. Here is their version of the HMV combined 
television and radio receiver, Model 707, with 16 valves, a 
Jin. tube and a price tag of £36—15—Od. It costs half as 
much again as the Ekco add-on vision unit, but has all the 
quality of construction and cabinet work associated with 
EMI. And it has a superhet vision and sound section, which 
is more than most of the receivers of the time. Maybe this is 
why its performance matches that of the Ekco set, despite 
the two extra valves in the latter. A certain amount of 
comparison between the two sets is possible, since in the 
absence of a circuit diagram a particularly detailed 
description of the Ekco set is given. 


Ekco Model TA201 


One plus point for the Ekco set is its use of the latest 
Mazda valves, many of them with the new Mazda Octal 
base (different from the International Octal base adopted by 
EMI, GEC and others for their valves). The vision channel 
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Fig. 1: The video and sync circuitry used in the Marconiphone Model 707. V9 is an anode bend detector, R39 providing a 


stable bias. 


consists of three SP41 r.f. pentodes followed by one of those 
amazingly small (not much larger than a good sized dial 
bulb) D1 diodes as the detector. The. completely 
independent sound section consists of two r.f. amplifier 
stages, the first using a VP41 variable-mu pentode (for the 
application of a.v.c.). This is followed by an HL41DD with 
two diodes and a triode — one diode for detection/a.v.c. and 
the second not used, with the triode used as an a.f. amplifier 
if required. The idea is that the sound can be taken from 
either the detector diode or from the anode of the triode, 
giving two levels suitable for use with radio receivers having 
either low or high sensitivity pickup sockets. 

A fair amount of thought appears to have been given to 
the sync circuitry, which uses two more D1 diodes and an 
S$P42 amplifier. T41 thyratrons (gas-filled triodes) are used 
in the line and field oscillator stages. The Pen45 field output 
valve is RC coupled to the scan coils while the AC6Pen line 
output valve is transformer coupled. The text reminds you 
that high voltages are present at the anode of the line output 
valve when it’s working, so that voltage measurements 
should not be made unless the line oscillator valve is first 
removed. One is also cautioned about the e.h.t., which has 
the high value of 3-5kV. It’s recommended that the rectifier 
is removed and the c.r.t.’s anode lead isolated when service 
work is being carried out and it’s not necessary to observe 
the picture at the same time. In addition, you are asked to 
be careful of even the ordinary h.t. when the chassis is out 
of the cabinet. There are three subchassis, arranged around 
a rectangular frame which can be turned to give easy access 


Anode 
current 


Output 


Grid voltage 


Input 


Fig. 2: Operation of an anode-bend detector. The advantage is 
the signal amplification obtained. 
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to the unit under investigation. But since the power pack 
uses wet electrolytics, it mustn’t be switched on unless in its 
normal upright position. 


Marconiphone 707 


This problem doesn’t arise with the Marconi 707, since 
all the works are on a single horizontal chassis which can be 
withdrawn from the cabinet after removing only four 
screws. It’s a beautifully designed set, as you would expect 
from EMI who after all developed the 405-line system, 
When you look at the circuit, you see that the first three 
valves (r.f. amplifier, frequency changer and i.f. amplifier) 
are common to the television and radio sections of the 
receiver. The Marconi valves are old-fashioned ones 
(MSP4/X41C/KTZ41_ respectively) with British 7-pin 
bases, but they must have been extraordinarily well 
designed since they are now having to work on the ultra 
short wave television frequencies in addition to the 
broadcast bands for which they were originally intended. 

The set in fact is an interesting amalgam of radio and 
television techniques. When used for radio reception, the 
sound from the first if. amplifier is taken to the MHD4 
double-diode-triode valve (audio detection, amplification 
and a.v.c.). When used for television, the 4-5MHz sound 
signal passes through two i.f. amplifier stages before being 
passed to the MHD4. The vision signal passes through a 
third stage of i.f. amplification and is then fed to a straight 
r.f. tetrode — another oldie, the venerable MS4B — which is 
used as an anode-bend detector, providing sufficient output 
to drive the cathode of the c.r.t. (see Fig. 1). 

The circuitry shown here — video and sync — is certainly 
rather different from anything seen in the post-war period. 
First, the anode-bend detector. If a valve is operated close 
to the cut-off point along its grid voltage/anode current 
characteristic it will, as shown in Fig. 2, rectify the input. 
The anode-bend detector is not very efficient, but has the 
advantage of providing amplification. So one valve does two 
jobs. The following bit of circuit, the sync separator, also 
does things in a way not seen since. Diode V16 is | 
conductive during the video part of the waveform, since the 
negative-going video keeps its cathode negative with respect 
to its anode (where the sync preset VR11 is to be found). 
Under these conditions, C83 decouples the 10k section 
(R75) of the video stage’s anode load, and there’s no input 
to V10. When the positive-going sync pulse arrives, V16 
cuts off. R75 now becomes part of V9’s anode load, and the 
pulse developed at the junction of R34/R75 is coupled by 
C61 to the control grid of V10, which provides a pulse 
clipper action to give constant-amplitude output pulses. The 
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line syne pulses are taken from the screen grid while the 
field sync pulses are taken from the anode. 

This time we have blocking oscillators in the line and field 
generator stages. The field output tetrode is RC coupled to 
the high-impedance scan coils, the line output valve being 
transformer coupled. A KT63 is used in both output stages, 
but in the field output stage it’s operated as a triode (anode 
and screen grid strapped together) to reduce the internal 
impedance and thus give closer matching. 

There are two mains transformers, one for the e.h.t. 
supply and the other for the h.t. and heater supplies. The 
e.h.t. transformer has a 1,800V a.c. winding to get the 
2-75kV required for the Emiscope 3/2 tube. The h.t. supply 
is interesting since there’s a single line for both radio and 
television operation. To prevent the voltage from rising 
unduly when the set is used for radio reception, the value of 
the reservoir capacitance is reduced from 16yF to 1uF. The 
16uF capacitor is kept polarised on radio. operation by 
feeding a little h.t. to it via a 15kQ resistor. 

This example of careful design is matched by the 
provision made for obtaining optimum focus from tubes 
with slightly different characteristics. The focus coil is not 
connected in series with the h.t. supply, as is normally the 
case, but across it to chassis. In addition to the variable 
series resistor (focus control) there’s a network of three fixed 
resistors which can be brought into circuit by a device 
similar to the mains-voltage tapping panel on the mains 
transformer which, by the way, is protected by a heat- 
operated overload cut-out. 

All in all then the Marconiphone 707 promises to be a 
popular and reliable set. Since there are not all that many 
hours of TV a week, it will serve as a sort of home 
entertainment centre. What about the Pye set? You skip 
through the next few pages of the Manual to investigate, 
noticing en route that Bush have introduced a push-button 
model for radio listeners who have no mains supplies. It 
uses two (2V and 144V) batteries and costs 94 guineas 
(complete with batteries). The reasonably large (8in.) 
speaker means that the sound will be almost up to ‘“‘mains” 
standards. The pity of it is that battery-operated TV doesn’t 
seem to be a possibility in the foreseeable future (or d.c. 
operation for that matter). 


Pye 815 


The Pye televisor uses 18 valves, gives a 74 x 6in. 
picture, is housed in a compact table cabinet and costs just 
30gns — roughly half way in price between the Ekco and the 
Marconiphone sets. A look at the valve line up reveals some 
surprises straight away. There are no fewer than ten 
Mullard EF6 r.f. pentodes, seven of which are used in the 
vision and sound r.f. amplifier strips (this is a t.r.f. set, like 
the Ekco one), two for sync separation (one for line sync 
and the other for field sync), and the remaining one as the 
line blocking oscillator. There’s a brand new triode-hexode 


25k Syne separators 


CRT grid 


Final RF 
transformer 


Fig. 3: The full-wave video detector circuit used in the Pye 
Model 815. Full-wave rectification simplifies the output filter 
and enables a higher value load resistor (R15) to be used. 
These factors increase the detection efficiency, though the 
design of the input circuit is more difficult. Even harmonics 
of the input are balanced out. 
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(Mullard 6153/T) doing duty as the field oscillator and 
output valve. The EF6s have the continental side-contact 
(“P”) base, and since they would be rather difficult to 
remove in the cramped spaces of the vision and sound units 
the holders are provided with central holes through which a 
rod can be passed to ease out the valve. 

The vision unit employs four stages of t.r-f. amplification, 
the first stage being common to the sound and vision 
signals. The gain is controlled by taking the suppressor 
grids of the first three valves to a potentiometer connected 
across a negative supply (a similar arrangement is used in 
the sound unit). The final stage in the vision unit consists of 
a full-wave demodulator (see Fig. 3) which uses two T6D 
single diode valves (another tiny all-glass type, equivalent to 
the Mazda D1 but with a 6-3V heater). The output from the 
demodulator drives the c.r.t. grid (no video-frequency 
amplification). 

The two sync separators have independent cathode bias 
controls to adjust their operating points, the separated 
pulses being used to control blocking oscillator circuits in 
both timebases. The line output stage uses a transformer- 
coupled Mazda AC6Pen valve, the drive to the coils being 
fed via a special screened cable to reduce radiation at line 
frequency. The 6153/T used in the field timebase appears to 
be a modified version of the ECH3 frequency changer 
valve. The hexode section is connected as a tetrode to act as 
the output stage, and is transformer coupled to the coils. 

The c.r.t. differs from those used in the Ekco and 
Marconiphone sets, being a Mullard type (MW22—1) with a 
“special hexode gun assembly”. This is operated with 150V 
on the first anode. Advantages claimed for this type of gun 
assembly include that of a more uniform spot size during 
deflection, making the overall focusing better. The final 
anode is operated at 5kV, which is obtained from an 
overwinding on the mains transformer. Although the e.h.t. 
reservoir capacitor (0-25uF) is provided with a bleeder 
resistor which will discharge it once the set has been 
switched off, the high value (SOMQ) of this resistor means 
that it’s a lengthy process. The recommendation therefore is 
always to discharge the capacitor, using an insulated 
screwdriver, before any servicing work is carried out. 


Maybe a Trade-in? 

So much then for the new models. It’s clear that different 
designers have their own ideas about how to get a picture. 
How long will it be before you can afford a televisor of your 


own? It’s galling to be able to view only during working 


hours, but maybe when some of the old °36 models start 
coming back in part exchange... 


Footnote on Prices 

Direct conversion of prices to their metric equivalents is 
of little use when comparing the prices of 1939 and 1982. 
The main thing to bear in mind is wage rates. A first-class 
service engineer could expect to earn around £4 a week in 
1939, while a full-blown service manager might earn £6. 
You get a more realistic picture if you relate the prices to 
the time taken to earn the money. Thus the Pilot “Little 
Maestro” sounds cheap at say £5-25, but would have cost 
you perhaps ten days’ take-home pay. The cheapest 
television set, the 22 guinea Ekco model, cost over £4 
more than the deposit on a three-bedroom semi — this may 
seem almost unbelievable to modern eyes, but I have before 
me as I write an advertisement for a housing estate in 
Welling, Kent, where the cheapest houses cost £435 
freehold, or £20 down and 11/6d (58p) a week! a 
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Test Report: LOPT Testing 


IN the fifteen or more years I’ve been in the TV servicing 
trade, sets have changed out of all recognition. Circuits 
have become more sophisticated, valves have long since 
disappeared from new chassis, and in most cases nowadays 
the e.h.t. rectifier has disappeared into the line output 
transformer. One bugbear that’s always been with us 
remains however — the difficulty of diagnosing a faulty line 
output transformer. If it smokes, catches alight or goes open 
circuit, no problem (with diagnosis, that is). But such cases 
are rare. Far more often internal shorts develop due to the 
high voltages and general stress to which the component is 
subjected. The result is short-circuit turns which, as with 
any transformer, place a heavy load on the primary. The 
damping effect thus introduced “loads down” the line 
output stage, causing excessive current consumption and 
usually little or no scan or e.h.t. 


Line Timebase Failure 


This would not present us with too great a problem in 
reaching a diagnosis were it not for the fact that quite a 
number of other components can be responsible for the 
same symptoms: any faulty or leaky component in the line 
output stage can produce similar results. Incorrect line 
drive, i.e. wrong frequency or a low-amplitude or misshaped 
drive waveform, can do likewise. Hence the difficulty in 
being sure whether the line output transformer itself is the 
culprit when trouble of this type is encountered. When a 
transformer develops short-circuit turns one might 
reasonably expect it to overheat, thus betraying its malady. 
In practice the heat often develops elsewhere, maybe in the 
line output valve or transistor. With most modern sets 
there’s a highly-strung power supply trip arrangement 
which pumps or ticks away, further obscuring the path 
towards a successful diagnosis. 


Conventional Checks 


So much for the problems. How can we deal with the 
situation? The time-honoured method has been to remove 
or unload from the transformer suspect components one by 
one, checking each time to see whether the overload 
remains. Thus the tripler, scan coils, auxiliary rectifiers and 
so on are disconnected, and if the overload remains when all 
have been disconnected the line output transformer is 
condemned — rightly or wrongly! An alternative method 
that’s been suggested in some places involves “ringing” the 
line output transformer with a pulse, examining the resultant 
waveform produced by the transformer with an 
oscilloscope. This is time consuming and can be misleading 
however. The subject of this test report is a little unit 
designed as an alternative solution to the problem. 


The Jabco Tester 

The Jabco tester is a mains-powered device housed in a 
case measuring 10 x 7-5 x 4cm. It has no controls, merely 
a couple of LED indicators and twin flying leads fitted with 
crocodile clips. Inside there’s a PCB containing a mains 
power pack, two chips and some peripheral components — 
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the device operates at 9V. The idea is that when a good 
LOPT is connected to the circuit oscillation begins, the 
resultant waveform being detected and fed to a bistable 
whose output illuminates a green LED. Anything other than 
the presence of a good LOPT winding will light up a red 
LED which doubles as a power-on indicator. Short-circuit 
turns will damp the primary winding on a faulty 
transformer so that oscillation at sufficient amplitude to 
light the green LED is prevented, thus giving a dud LOPT 
indication. The unit comes with a useful booklet giving data 
on testing most common transformers. I recommend fitting 
a low-rated fuse in the mains plug since there’s no internal 
fuse — I used a IA fuse with the tester I had for review. 


On the Bench 

I started by testing all the good LOPTs in our stores. All 
gave a green indication and I was gratified to see the green 
change to red when I wound a single turn of plastic-covered 
wire around one limb of a transformer and shorted the ends 
together. Generally I found that using the primary winding 
gave the correct indication, though with certain low- 
impedance transformers such as those used in the Thorn 
9000 chassis and some small-screen portables I had to 
connect two of the windings in series. Next I dug from the 
dustbin a LOPT from a Decca 100 series colour set. It had 
been condemned because of burning at the 8-5kV pulse 
output tag, but the tester gave me a green indication! 

On I went to in-situ tests. Diverse types of hybrid sets, 
both monochrome and colour, checked out o.k. — usually 
with no more component disturbance than removing a valve 
e.h.t. rectifier if used so that its heater didn’t provide 
damping. What about diode-split line output transformers? 
These have foil windings of very low impedance. I found a 
working Philips G11 and consulted the book. Complying 
with its instructions, I removed the tube heater fuse and 
plug 3E — and got a red indication! It was found necessary 
to disconnect one end of the primary winding (pin 13) to get 
a green indication. 

There were two sets in the workshop with known faulty 
LOPTs during my testing session. The first was an ITT set 
fitted with the CVC20 chassis, and the tester confirmed the 
diagnosis by giving a red indication. The second candidate, 
a Philips G8, let me down. The tester gave a green 
indication even though the transformer was faulty, with 
slight discolouration of the overwinding — the diagnosis was 
subsequently proved when a new LOPT brought the set 
back to life. 

The unit didn’t lie to me on any other test, and many 
were made. I sometimes found it necessary to disconnect 
odd bits of circuitry, including the tube base where the 
c.r.t.’s heaters are powered from the LOPT: in most cases 
the instruction booklet gave the correct guidance. 


Conclusion 

Rather as with an in-situ transistor tester, the unit is not 
infallible. This much will be obvious from the above account 
of the tests carried out. Curiously enough though, on the 
odd occasions when I got a false green indication the faulty 
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transformer was revealed anyway by careful examination, 
either when operating or cold. As with much test equipment 
then, it’s important to appreciate the limitations of the gear 
one’s using. If a careful examination of a suspect 
transformer is made first, few will slip through the net. 
Certainly the unit is worth its price tag of only £16-50, 


which after all represents a fortnight’s supply of cigarettes 
for some! It doesn’t give a cast-iron, guaranteed correct 
indication, but is nevertheless a useful addition to the 
armoury. Available from J. Barker and Co., 1 Old 
Shoreham Road, Southwick, Sussex — phone Brighton 
593315. Mf 


Long-distance 
Television 


Roger Bunney 


RECEPTION conditions during November varied from 
excellent to depressing. The enhanced F2 layer propagation 
during October continued into November, giving morning- 
long signals from various TSS (Russian) transmitters, and 
then during the afternoon signals from Ghana, Zimbabwe 
and on several occasions N. America (ch. A2). F2 activity 
died down from about the 17th, and since then very few F2 
signals have, at the time of writing this (November 30th), 
been received above 48MHz. 

Improved tropospheric conditions during the 3rd-6th 
November provided many enthusiasts with an extensive 
variety of signals. On the 3rd, reception came from West 
and East Germany, Denmark etc. and along the south coast 
from central France. The signals on the 6th came from a 
mainly southerly direction, with French u.h.f. signals 
received as far north as Wigan, Lancs. There were several 
small SpE openings, which coupled with periods of F2 
backscatter during good F2 conditions produced reception 
of “nearer” stations. The Leonids meteor shower duly 
arrived, as usual producing very strong signal “pings” — 
though no reports of TV signals above Band I have been 
received to date. 

The more interesting reception during the month was as 
follows: 

30/10/81 

31/10/81 


TSS ch. R1; Dubai E2. Both F2. 

An interesting day. The “usual” TSS F2 
signals on ch. R1, with the MUF rising 
eventually to ch. R2 vision (59-25MHz). At 
0920 two ch. E2 vision signals which by 
0935 became very strong were noted. A 
suggestion is that one was Aramco TV 
(Dhahran), but a siting in Holland suggests 
that the announcer seen at 1000 GMT was 
Malaysian. At this time two other E2 signals 
were present. At 1024-1032, ch. A2 (525 
lines, 55-25MHz) was received in Holland 
via F2 from the east — AFRTS Seoul? 
ZTV/GBC (Zimbabwe/Ghana) were also 
widely received during the 1300-1700 
period, on ch. E2. 

TSS ch. RI received daily during the 
morning, with Dubai daily from 1200 
onwards. Hugh Cocks received N. 
American vision (ch. A2), with a second 
weaker signal, from 1200-1430, on 
programme. 

TSS R1 daily. Dubai E2 plus at times a 
second Arabic signal floating with it seen on 
the 7th, 8th, 12th, 13th, 14th and 15th. Ch. 


1-4/11/81 


5-17/11/81 


198 


A2 reported by Hugh Cocks on the 7th and 
14th (seen here at 1520, at noise level). 

TSS R1 on the 20th and 25th; GBC E2 on 
the 18th and 19th. Hugh Cocks reports an 
A2 signal at 1615 on the 18th — an auroral 
type signal, i.e. very rumbly. 

There were also improved tropospheric conditions on the 
21st-22nd. On the 10th, Hugh logged an interesting signal 
when the F2 conditions were good — a standard 0249 
(Russian) test card, but with 525 lines (0930-0940). This 
could have been due to a switching error at the Ostankino 
TV centre, Moscow. TSS relay programme material to 
Cuba (which uses the 525-line system M), while Cuba 
uplink system M material to the Ghorizont craft (modified 
Tele Rebelde network) for relaying via its downlink to 
Sandinista TV (Managua, Nicaragua). One assumes then 
that the TSS output to Cuba via the Ghorizont craft is on 
the system M standard. UPITN (United Press/ITN) send 
major European news items via the Ghorizont craft at 1400 
GMT — to whom, one wonders? 

Meanwhile F2 reception has been lacking in Australia, 
with fewer openings this month, and the start to their SpE 
season has been slow. Anthony Mann (Perth) received ch. 
BI sound and vision on November 10th, also a ch. E2 (with 
+10kHz offset) test pattern — not the PM5544. 

As I type this the MUF is reaching 45-46MHz, with no 
sign of any low Band I vision signals. At 1600 however I 
logged North American amateurs (SSB) at 50MHz, which 
could suggest that there will be an improvement shortly. An 
interesting check was made on November 6th when I 
measured the signal strength of the F2 ch. RI signals 
coming directly from the two-element aerial at 35ft — the 
average signal strength was 0-4-0-6mYV! 

My thanks to the following for adding to my own 
reception log here at Romsey, Hants, during November 
1981: Anthony Mann (Perth, Australia); Hugh Cocks (E. 
Sussex); Cyril Willis (Ely); Arthur Milliken (Wigan); 
George North (Walton); Ryn Muntjewerff (Holland); Brian 
Renforth (Chippenham); John Tellick (Surbiton); and Petri 
P6pponen (Finland). 


18-30/11/81 


Reception from Equatorial Guinea 


Michel Dubernat (Biganos, south of France) has been 
doing a bit of detective work. On March Ist, 1980 he 
received (as usual) ZTV Gwelo ch. E2 until close down at 
2100 GMT, via TE (transequatorial skip). At this time a 
much weaker signal was evident, with Spanish sound, 
closing with an unknown anthem. On several subsequent 
occasions following the ZTV close down the unknown 
signal was present. Michel receives RTVE (Spain) ch. E4 as 
a regular signal, and subsequently heard the same anthem 
whilst watching the news. The news item covered a visit to 
Malabo, the capital of Equatorial Guinea, by King Juan- 
Carlos — the Spanish and Equatorial Guinean anthems were 
played on his arrival. The French paper Le Monde dated 
August 26th, 1980 carried a report of Spanish technicians 
restoring the Guinean radio/TV service following a change 
of government in August 1979. The power of the ch. E2 
transmitter at Malabo is unknown, and it’s unlisted, though 
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there’s an entry in an old issue of the World Radio and TV 
Handbook. So if RTVE programming is received via TE/F2 
on ch. E2 it’s likely to be Malabo! Incidentally Michel 
received NTV (Nigeria) chs. E3/4 and also JOS v.h.f./f.m. 
radio on 88-6MHz via TE on October 16th at 2035-2300 
GMT. 


News Items 


UK: Various TV4 transmitters are now being run in and 
acceptance tested at main transmitter sites. For local 
information contact the IBA Engineering Information 
Service at Crawley Court, Winchester. 

Finland: As reported last month, the Tampere ch. E2 
transmitter has now closed down. Taivalkoski ch. E2 will 
cease operating on October Ist 1982. On the credit side, 
Ruka ch. E4 will come into operation during 1983. 

Arabian Gulf: Bud Lloyd-Bennett (Dhahran) reports that 
discussions being held under the “Gulf Vision Project” are 
likely to result in all the Gulf transmitters moving to u.hf. 
channels in order to overcome the co-channel interference 
problems being experienced due to the prevalent “ducting” 
conditions in the region. The expectation is that all stations 
will be operating at u.h.f. by 1983. 

Bahrain: A bilingual (Arabic and English) TV service is at 
present in operation. A new transmitter (ch. E55) is due to 
come into operation later this year, carrying English 
language programmes. Ch. E4 will then be solely Arabic. 
AFRTS: We've heard from the American Forces 
Radio/TV Service headquarters in Los Angeles that there is 
no system M AFRTS ch. A2 transmitter in operation in 
either Europe or the Middle East — this follows reception of 
ach. A2 transmitter with AFRTS programmes (thought to 
be from Iraklion, Crete) last August. 

Denmark: The police and postal authorities are seeking the 
source of “Channel 3”, a 3W pirate transmitter operating in 
the town of Randers. Local residents are not being exactly 
helpful — apparently they enjoy the illicit fare as a variation 
from the single government-controlled channel. 

Zimbabwe: ZTV hope to be broadcasting in colour (PAL) 
by the end of the year. 

Israel: The pirate ship Odelia is still on-air off the coast, 
operating on ch. E58 on a daily basis with Hebrew 
commercials and mainly English programmes. The 
operator has approached the Israeli government suggesting 
that the station be legalised and half the profits paid to the 
state. 


New EBU Listings 


France: Chambery 100kW e.r.p. ch. E29, Champagnole 
80kW e.r.p. ch. E58, Aurillac SOOkW e.r.p. ch. E59. All 
carrying the TDF-1 service with horizontal polarisation. 
Italy: Monte Faito 1,250kW e.r.p. ch. E39, Roma 300kW 
ch. E43 — for the optimist! Both carry the RAI-3 service, 
with horizontal polarisation. 

Rumania: Turnu Severin TVR-1 I5kW e.r.p. ch. R2 
horizontal; Dobrogea TVR-1 15kW e.r.p. ch. R3 vertical. 


Satellite TV 


In view of the increased interest in direct TV 
broadcasting from satellites in recent months it seems 
appropriate to give details of the reception obtained by 
several South African enthusiasts from the Russian Stat-T 
craft in orbit at 99°E. Perhaps some other overseas readers 
will be persuaded to “have a go”! The transmitter operates 
on ch. 51 (714MHz centre frequency) with an e.r.p. of some 
63kW. Negative-going f.m. video is used, with a deviation 
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South West Aerial Systems 


10 OLD BOUNDARY ROAD, 
SHAFTESBURY, DORSET. 
SP78ND tel.0747 4370 


The WB5/FM is an omnidirectional horizontally polarised wideband FM array 
available with coverage of either the 87.5—98 or 87.5—108MHz spectra, 
dipole coupling utilising a low loss filter unit. Used in conjunction with a low 
noise head amplifier the WB5/FM offers a cost effective solution for the 
enthusiast seeking alternative (or DX) station reception without the expense 
or visual impact of a yagi/rotor combination. The WB5/FM has a 24” stub 
mast {or longer — POA). 

South West Aerials carry a vast range of aerials, amplifiers (head, distribution, 
twin sets etc.), cable, rotors, filters — and are the acknowledged experts in the 
reception field for local, fringe and DX installations. We can also supply 
Plustron TV equipment (SAE Jeaflet). Our customer consultancy service is 
available to resolve reception problems. 


SWAS WB5/FM-omnidirectional FM aerial, 75 ohm. (state coverage) £36.25 
Triax Stereo 8-silver anodised ‘continental’ style 8 element 

aerial, 9.5dBd gain, 24dB f/b ratio £31.35 
Triax 4000/2 LN-low noise (2.2dB) high gain {25dB) head 

amplifier -87.5—108MHz £21.95 
Triax 24 volt power supply unit for above amplifier (240v AC ip) £13.27 
Pye/Labgear TELETEXT adaptor CM7056-infra red remote control, 

HiFi sound feed (SAE leaflet) £231.00 


The above prices include postage/packing/VAT. 
Our 1982 catalogue costs 50p. Include SAE with ALL enquiries please. 


Phone: LUTON 
LOOK! BEDS. 38716 
OPPORTUNITIES 
TRADE SALES 


ALL SETS GUARANTEED 
COMPLETE 
OVER SIX HUNDRED SETS 


——_— 


ALWAYS IN STOCK 
Pye 20T, Philips G8; 
Ferguson 3-3k5 
Murphy, Bush, Decca, GEC 


All from 
£35.00 £50.00 
Square Screen, Mono’s from 
£5.00 ALL MODELS 
Sets for spares from 
£2.00 
All include VAT 


OPPORTUNITIES 


9A, Chapel Street, Luton, Beds. 


LUTON 38716 
9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays. 


Head end 
——— 


Indoor 


MRFS01 ain ELC2060 G8 NES6! PLL mpadance ae 
Head EOF 1 selectivity gain FM video converter: Monitor 
rete uner amplifier receiver 
8tt dish amplifier ax BFR module module demodulator x BCIOSC 
22-5dB gain 30.8 gain 210dB gain 6B gain 30dB gain 240dB gain 


SdB noise 20dB IF gain 


LM1g08 
Sound IC 


Audio [D247] 


Fig. 1: The Stat-T receiver set up used by lan Roberts in S. Africa. The rf. gain is 72-5dB and the i.f. gain 96aB, giving an overall 
system gain of about 168dB. The i.f. gain (G8 selectivity module) is run at minimum. 


of 18MHz. The signal strength is such that an enthusiast 
with line-of-site reception can display a reasonable picture. 
Unfortunately for us in Europe, the 0° elevation point runs 
through Poland and Greece into Libya. The UK is thus well 
outside the area of possible reception, but DXers in Turkey, 
Africa, the Gulf and India are all attempting to get 
reception with basic equipment — and getting results! 

The three who’ve been receiving good signals in South 
Africa are Ian Roberts (Glenstantia), J. Abbott and Jim 
Maden (both in Vereeniging). J. Abbott feeds the output 
from his Sft dish with three-element integral aerial and 38dB 
head amplifier (1-8dB noise figure) into a Philips 
monochrome receiver with a modified i.f. strip (additional 
if. amplification and an NES61 phase-locked loop i.c. for 
fim. video demodulation). 


The receiver set up used by Ian Roberts is shown in Fig. 
1. For sound incidentally the Stat-T uses a conventional 
6-SMHz system D carrier. Ian is now progressing well with 
4GHz reception, using an 8ft diameter glassfibre dish — he 
constructed the mould for this, achieving a surface 
accuracy (without stress) of approximately Imm! 

T.S. Nanda Kumar (Madras), another regular Stat-T 
viewer, reports that the winter schedule is 1230-1245 test 
pattern, 1245-1700 programmes, 1700-1715 test pattern, 
1745-2000/2100 programmes — Madras time. 


Correspondence 


Due to pressure of space this month the letters section is 
being held over until next month. 


Letters 


RANK T20 CHASSIS FAULT 


I was most interested to read the Rank T20 chassis fault on 
page 98 of the December Service Bureau — to recap, the 
line driver transistor’s feed resistor going open-circuit 
intermittently, followed by the set eventually giving the no 
results symptom permanently. The advice given, to 
concentrate on the line driver transistor and its associated 
components, and just possibly the line driver transformer, 
was quite correct. This is a fault we’ve had on many 
occasions however, so perhaps I could add a word? 
When the fusible feed resistor keeps going open-circuit 
intermittently and resoldering it restores normal results, 
you'll find that the driver transistor will eventually fail. 
After replacing it, check the voltage at its collector. If this is 
varying, check the earth connection between the scan drive 
panel and the line output panel — it can develop a high- 
resistance joint. If the trouble persists, check the TBA950 
sync/line oscillator chip by replacement — this should clear 
all the problems. 
John Coombes, 
Dawlish, Devon. 


THE SPARES PROBLEM 


For service engineers like myself, Te/evision is an invaluable 
guide to developments and faults in TV receivers and allied 
equipment. This letter concerns a day-to-day problem that 
seems to be getting worse — the difficulties experienced in 
dealing with manufacturers’ service/spares departments, 
and even general component suppliers. The following recent 


200 


examples concern audio equipment, but the problem is a 
general one. 

An order to a large service organization for a cassette 
recorder motor plus five rear cover screws eventually 
produced one switch, five cabinets and a bill for over £50. 
The same firm charges £1-50 for a popular cassette 
tecorder replacement belt — justified by the company 
because of the need to keep large stocks of small parts, and 
the high distribution costs. Another major component 
supplier offers similar belts in various sizes at an average 
price of 35p each however. 

A reputable Norwegian tape recorder UK agency was 
asked for a pressure-pad assembly and plate for a specific 
open-reel machine. We didn’t have the part numbers, but 
the machine was fully described — and there’s only one pad 
in the whole machine! Back comes a pad assembly for a 
totally different model, and no plate. Wrong pad/bracket 
returned together with original worn parts for identification 
— back comes correct pad and plate, minus bracket. An 
expensive phone call eventually produces the correct 
bracket, the only problem being excessive friction with 
customer... 

And even the Japanese ... The UK agency for a well- 
known Japanese manufacturer takes at least three weeks to 
open an envelope, and is then sometimes too exhausted to 
read the order correctly. 

Computers are being used increasingly by suppliers. 
They are efficient processors, but the problem is that 
someone has to feed the order in. An error of one digit can 
mean chaos for the customer. One large supplier has no 
means of checking the assembled order against the 
customer’s original list, and not surprisingly mistakes are 
frequent. 

There are still some .excellent service/spares 
organizations of course. RS Components are prompt and 
efficient for example, and in the unlikely event of an error 
correction is ‘quick and courteous. On a smaller scale, 
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Sendz Components provide a good and very economical 
limited spares service. But these are relatively thin shafts of 
light amidst the overall gloom. 

Those who fall down with their service always have 
ready and pat answers, but surely a major cause of the 
problem lies in the attitudes of those involved? The 
alarming aspect of experiences such as those quoted above 
is the almost complete indifference and lack of courtesy 
shown by those concerned. 

Operating an honest, one-man radio/TV etc., servicing 
business is hard and challenging work (even Les L-J’s 
comments are an understatement!). It’s very rewarding 
however, though not always so financially. It seems to me 
that good service, conscientiousness, fair dealing and hard 
work are considered by all too many nowadays as a curse 
rather than a redemption. Am I alone? Are there any 
kindred spirits out there...? 

Chris Avis, 
Heavitree, Exeter. 


A STRANGE FOCUS FAULT 


I always read with interest the fault reports from other 
readers and contributors. The following fault report may be 
of help to others ~ the problem very nearly made me more 
insane than the average TV engineer already is! The story 
starts with a perfectly ordinary Thorn set (8500 chassis) 
with a soft tube. A new tube was fitted and all was o.k. until 
the blue raster went out of focus — the red and green rasters 
were o.k. The drives were swapped over to see whether the 
fault was in the video department, but the fault remained in 
blue. So (with a certain amount of cussing) the tube was 
removed and another fitted. Purity o.k., red and green focus 
o.k., blue out of focus! Ring up tube manufacturer and get 
him to exchange the two tubes. 

Fit third tube. Everything o.k. except, you guessed it, 
blue out of focus. Change tube base, same fault. I then 
found that when the purity magnets were rotated so that the 
blue gun produced a green or red raster the focus was o.k. 
At this point the height folded over. Forget about that and 
concentrate on the focus problem. Change the convergence 


board, fault remains the same: change the scan coils, 
everything now o.k. including the field scan. Refit old scan 
coils to confirm: blue out of focus, height o.k. for two-three 
minutes then foldover. 

Can anyone suggest why the scan coils should be 
responsible for only one gun going out of focus? 
L. Ingle, 
New Mill Radio, 
Huddersfield. 


SOLDERING THEN AND NOW 


The letter from A. S. Foster (November issue) on soldering 
flux certainly revived memories. Old time plumbers, like my 
father, had no commercial fluxes available. For lead work a 
mixture of tallow, copper and powdered resin was used: for 
ferrous metal a solution of zinc chloride was made from 
zinc clippings dropped into hydrochloric acid — this process 
was done outside because of the violent chemical reaction. 

My own career led me into radio receiver manufacture, 
where in some factories fluxite paste was strictly taboo — its 
use invited instant dismissal. A more favoured product was 
crimson in colour and called Coraline. In those days an 
assembly line was an infernal region, the heat from the gas 
irons and the flux fumes making conditions most 
unpleasant. The original soldering iron was heated over a 
covered gas burner: later types were pipe fed with a 
compressed gas-air mixture. 

Early electric irons were heavy and fed by stout rubber- 
covered cable, so they were very tiring to use — today’s 
“Curie effect” heat-controlled irons were years away. The 
Burgoyne soldering gun appeared after the war, priced at 
£4.50. It didn’t catch on, and the innards became available 
on sale at 624p. I invested in one which is still going strong, 
though it’s less speedy than the modern type. 

In conclusion, the ubiquitous “Baker’s fluid” is still with 
us for difficult jobs, but for those requiring a paste flux for 
electrical work the product sold as “Yorkshire flux” (for 
copper pipe fittings) can be recommended. 

William E. Harrison, 
Windsor. 


Pye 731 Series Power Supply 


THE Pye 731 chassis and the related 735, 737, 741 and 725 
chassis were used in various Pye, Ekco and Dynatron solid- 
state 22in. and 26in. models before the introduction of the 
Pye/Philips G11 chassis in mid-1977. The subject of the 
present article is the power supply used in these chassis, 
with notes on some common faults experienced during the 
past few years. 

The power supply panel measures 7 x 6in. and is 
mounted, along with the field timebase and convergence 
panels, in a frame to the right of the c.r.t. The frame is 
mounted vertically between runners at the top and bottom, 
enabling it to be withdrawn to the rear (after lifting the 
plastic latch at the bottom rear corner) and then turned 
through 90°. This gives excellent access to the panel. The 


‘“dropper” resistor is mounted separately, at the bottom of 


the cabinet beneath the c.r.t. neck. 

Fig. 1 shows the circuit of the power supply (there was a 
different over-voltage circuit in early versions, see Fig. 2, 
and minor component changes in very late production — 
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also the surge limiter section R978 of the dropper was not 
present in very early versions). The key component is the 
controlled rectifier (thyristor) D888, which produces 
stabilised 170V and 185V h.t. lines, the former for the line 
output stage and the latter for the RGB output stages and a 
few other purposes. The mains a.c. is applied to the anode 
of D888, which conducts only when a trigger pulse is 
applied to its gate via C889. This trigger pulse is timed to 
occur during the falling edge of the positive-going excursion 
of the mains input waveform. The thyristor then conducts 
until its anode voltage falls below the voltage at its cathode, 
i.e. across the reservoir capacitor C880. When this occurs 
the thyristor switches off until the next trigger pulse arrives: 
stabilisation of the output voltage is achieved by varying the 
timing of the trigger pulse. 

The trigger pulse occurs when the diac D892 conducts. 
This device will switch on when the voltage across it 
reaches a certain critical point. For this purpose, the 
charging/phase shift network R898/8 and C900 is used — 
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C900 charges via the resistors, and when the voltage across 
it rises to approximately 32V the diac fires, discharging 
C900. R924 and D925 establish the correct d.c. conditions 
for the firing of D892, D901 shorts C900 to chassis during 
the negative-going excursions of the mains waveform. The 
conduction of the control transistor VT902 adjusts the 
charging rate of C900, thus controlling the timing of the 
trigger pulse applied to the thyristor and the stabilised h.t. 
obtained — the coarse and fine h.t. preset controls are 
connected in VT902’s base circuit. 

To provide the control action, the base of VT902 is 
connected to the a.c. input via R911 while feedback is 
applied to its base from the h.t. line via R897. Let’s consider 
the feedback action first. If the h.t. falls due to increased 
load conditions, the d.c. voltage applied to the base of 
VT902 will also fall. This reduction in the bias applied to its 
base reduces the current through R898/9 and thus the 
voltage developed across these two resistors. C900 charges 
more rapidly therefore, D892 fires earlier in the cycle, and 
D888 switches on when the voltage at its anode is at a 
higher point. As a result the charge on C880 increases and 
the h.t. is stabilised. The same basic action occurs when the 
mains input varies. Say the input voltage falls: the a.c. 
voltage applied to the base of VT902 is reduced, the a.c. 
conduction of VT902 falls, C900 charges more rapidly 
during the positive mains half cycle and the thyristor is 
switched on earlier to compensate for the reduced input. 
From all this it follows that D888 must conduct during the 
falling flank only of the input at its anode. Diode D904 is 
included primarily to compensate for the temperature 
coefficient of VT902’s base-emitter junction. 


Transistor VT896 with the electrolytic capacitor C894. 


and associated components form a slow-start circuit to 
avoid heavy surges when the set is switched on. Since C894 
is then discharged, VT896’s collector and base will be at the 
same voltage. VT896 is therefore saturated, short-circuiting 
D904. This in turn increases the conduction of VT902, so 
that the charging of C900 and the build up of h.t. is delayed. 
As C894 charges via VT896’s base current so VT896 
switches off and normal operation commences. C894 is 
discharged rapidly via D895 at switch off, so that the slow- 
start action occurs when the set is switched off and on again 
quickly. 

VT881, D884 and the associated components provide 
over-voltage protection. A different circuit, using a thyristor 
and diac, was used in early versions (see Fig. 2). In very 
early versions the thyristor was connected via R883 across 
the h.t. line. Should the h.t. rise to an excessive value, the 
voltage at the junction of R878/RV879 will rise sufficiently 
for diac D881 to conduct..D884 would then fire, blowing 
the mains fuse through crowbar action. Subsequently 
D884/R883 were connected across D904, reducing the h.t. 
when D881 fires in the same way that the slow-start circuit 
operates. In the later circuit (Fig. 1), the emitter of the over- 
voltage transistor VT88I is held at a constant 7-5V by 
zener diode D884. Its base is returned to the h.t. line via 
R883. Should the voltage at its base rise above some 8V, 
due to excessive h.t., VT881 will conduct. This shorts out 
C900, so that D888 cannot be triggered. The h.t. falls, 
VT881 switches off, and the h.t. then builds up again. If the 
h.t. is still excessive, the cycle repeats, i.e. a tripping action 
occurs, producing a pronounced picture flutter. 

The later circuit has the advantage over the later version 
of the thyristor circuit in that the latter provides no 
protection should VT902 go open-circuit or loose its 
supplies due to D904, R903 or R9I1 going open-circuit. 
Excessive voltage on the panel endangered neighbouring 
components and produced a dangerous increase in the e.h.t. 
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voltage. Another fault cleared by the later transistor over- 
voltage circuit was an undesirable picture flutter caused by 
multiple breakovers in the diac interrupting the regular 
triggering of the rectifier/regulator thyristor. 


No HT 


When confronted with the “no h.t.” symptom, first 
ensure that the mains a.c. is reaching the anode of D888 
(BT106 — other types were used). The BT106 passes a 
heavy peak current, over 12A, albeit momentarily. The on- 
off switch is thus designed accordingly, and being a BEAB 
approved device must be replaced with the correct type 
should it fail. Disconnect the mains supply before checking 
the switch. Probably before doing this you'll have inspected 
the mains fuse (F913, on the panel — the fuse near the 
dropper resistor is the h.t. fuse F971). If the mains fuse is 
open-circuit but the glass is clear, it probably died of old 
age. If so a replacement will clear the fault. Should a 
replacement blow, suspect leakage or a short in D888 or the 
mains filter capacitor C915. In this event however the fuse 
will probably be blackened. A meter test will not always 
provide a reliable check of C915, which may break down 
on load. Replacement is the only true test therefore. In 
passing, it’s worth inspecting the connections to the filter 
choke L909 for overheating or dry-joints, which can give 
intermittent results or even a dead set. If the choke is at all 
suspect, it’s best to replace it. Excessive heat here can 
damage D884 and VT881 in the later versions of the panel. 

Assuming that there’s mains a.c. at the anode of the 
thyristor, the next thing to do is to check for h.t. at its 
cathode. A very low voltage at this point means that R978 
is open-circuit. A low voltage of some 100V can be due to a 
dead spot on the track of RV917. No voltage means either 
that D888 is open-circuit or that there are no trigger pulses, 
due to D892 being open-circuit or some other reason (we'll 
come back to this). The diac can be checked only by 
substitution. D888 can be tested in circuit, but a more 
certain check can be made with it removed from the panel. 
Only three joints have to be unsoldered to remove it 
complete with its heatsink. 

The thyristor can be checked with an Avo 8 switched to 
read ohms x 100. With the meter’s leads connected to the 
device’s anode and cathode and no connection to the gate, a 
thyristor in good condition should produce a reading of 
about 200MQ either way. With the leads connected 
between the cathode and the gate the reading should be 
somewhere between 200-2kQ in one direction (forward 
bias) and between 20k-600kQ in the other direction (reverse 
bias). Given these readings, connect the black lead to the 
anode and the red lead to the cathode. Switch the meter to 
the lowest resistance range. No reading should show on the 
scale. Shorting the gate to the anode with a screwdriver 
should give a reading of about 20 with a good thyristor. 
Readings outside these figures mean that the device is 
suspect and a replacement should be fitted. 

Given a.c. at the anode of the thyristor and d.c. at its 
cathode, but no d.c. on sections R973/R972 of the dropper 
resistor, then the latter is suspect — inspection will often 
reveal a black burn spot on the green surface, indicating 
where the break has occurred, usually in the 56 section. 
As previously mentioned, when the 3-3 section goes open- 
circuit there’s no or very little voltage readable at the 
cathode of D888, because C880 does not receive a charge. 

If there’s no h.t, at the cathode of D888 and the thyristor, 
diac D892 and R978 are in order we have to seek the 
reason for the absence of trigger pulses. Check the voltage 
at the collector of VT902. No voltage here (should be about 
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Fig. 1: Regulated h.t. supply circuit used in the Pye 731 etc. chassis. Type BZX79-C7V5 zener diodes should be used for 
replacement purposes. In late production R898/9 were changed to 56k, 1W, R910/2 were deleted, R903 was changed to 
6802, R897 was changed to 330kQ and an 82k, 1W resistor was added between the cathode of D888 and the cathode 


of D904. 


12V) could mean that D901, VT881 or D884 is short- 
circuit. If the voltage is very low, check VT902, VT896, 
D904 and C905. Another possibility is R924 going open- 
circuit. 

On Dynatron models the fault could be on the control 
panel, which is linked to PL927. Disconnect PL927 to 
check. 


Other Faults 


Instead of no h.t., the fault could be excessive h.t. 
(tripping with the transistor over-voltage circuit). Faults 
that can cause this condition are D904 open-circuit, 
R898/9 or R897 low in value, or D888 leaky (unusual). The 
diac D892 is also suspect, especially if of the D3202Y 
(black plastic) type — replace with a BR100. 

A change in the value of R924 can produce a high 
frequency flutter that doesn’t respond to normal setting up 
of RV917. Replacing R924 and if necessary the diac will 
usually clear this one. 

Low h.t. can be due to R911 changing value or C905 
being leaky. In cases of hum, check for dry-joints on C880 
and C877. If the start-up time seems to be long, check 
C894 by substitution. | 


Setting up 

Pye recommend that whenever the thyristor or 
associated components have been replaced the h.t. setting 
up procedure should be carried out. 


1BSV rail? VT902 emitter 


PL9I9 


Soft-start 
circuit 
VT896, etc. 


Fig. 2: The earlier thyristor over-voltage protection circuit. In 
very early versions PL919 was taken to the cathode of D888, 
shorting this point and blowing the mains fuse in the event 
of excessive h.t. 
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With the transistor over-voltage protection circuit the 
procedure is as follows. Set RV916 and RV917 to their 
mid-track positions and RV879 fully anticlockwise (looking 
at the component side of the panel). Switch on and adjust 
the brightness and contrast for a normal picture. Connect 
an Avo 8 between chassis and the centre tap of R972/3. 
Adjust RV917 for 195V. Turn RV879 slowly clockwise 
until the picture begins to pulsate. Next turn RV917 fully 
clockwise and check that the h.t. does not rise above 200V. 
The over-voltage protection circuit is now preset to operate 
at 195V. Set the brightness and contrast to minimum and 
readjust RV917 for 185V. If necessary, use RV916 to 
obtain this voltage. The power supply is now set for 185V 
at minimum beam current, with the over-voltage circuit 
operating when the h.t. rises above 195V. Readjust the 
brightness and contrast controls. 

With the thyristor over-voltage protection circuit, 
proceed as follows. Set RV917 fully anticlockwise. Connect 
an Avo 8 between the junction of R972/3 and chassis. 
Disconnect PL919 and adjust RV917 for 200V. Connect 
the Avo across RV879 and adjust this preset for the 
maximum reading. Reconnect plug PL919 and connect the 
Avo between the junction of R972/3 and chassis again. Set 
RV916 to mid-track and RV917 fully anticlockwise. 
Advance RV917 to obtain a reading of 185V, followed by 
RV916 as necessary. 


Faults Elsewhere 


If the h.t. fuse F971 has blown, attention will have to be 
directed to the line output stage. Suspects here are the c.r.t. 
first anode supply reservoir capacitor C563 (a favourite), 
the line output transistor, the tripler and the focus 
potentiometer which can blow up with smoke and flames 
(later ones are more robust). Unfortunately C563 can 
destroy the tripler and also possibly the line output, 
transistor and transformer when it goes short-circuit. 

Finally remember that no sound or raster can be due to 
non-operation of the line timebase. If there’s no drive to the 
line output transistor, check the line oscillator timing 
capacitor C514 (by substitution) and the line driver 
transistor — C514 is present in chassis using a TBA920 
sync separator/line oscillator i.c. (early 731 chassis used an. 
SN76544N07 sync plus line and field oscillator i.c.). Both. ~ 
i.c.s receive a start-up feed from the 185V line via R520 |»: 
(8-2kQ). @ 
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Part 2 


FOR the viewer who must have everything, VCR 
manufacturers produce “de-luxe” versions of their basic 
model. Control of the various operations in one of these 
machines is generally assigned to a microprocessor chip. 
You can usually identify them by the absence of mechanical 
knobs and position indicators, by the presence of more than 
one digital display, by the use of calculator type keyboards, 
and by their ability to store a programme of many timed 
requirements over many days. Not every microprocessor- 
controlled VCR has full facilities however, and not every 
full-performance VCR uses a microprocessor. 


Microprocessor Control 


The only problem with microprocessor control is that 
you have to give the thing its head — let it do things its own 
way. And generally speaking it will do only one thing at a 
time. Ask it to tune up and store BBC-2 while it’s looking 
for position 0125 on the tape and it will probably go sick on 
you, locking up and requiring an engineer, or alternatively a 
day without the mains supply, to clear the trouble. 

Tuning is often accomplished by means of an electronic 
hunt up the band, stopping at every station on the way. 
When it homes in on a station you can store this using any 
one of 24 numbers, or move on and try another station. The 
stored stations are remembered by the electronics in the 
same way as a calculator does things, which means that 
some method of preventing the memory being lost when the 
machine switches off has to be incorporated. It takes the 
shape of a small, rechargeable battery soldered on the 
memory board. This battery is float charged as you run the 
machine, and can keep your station selection stored for up 
to three months with the VCR disconnected from the mains 
supply. It can also keep the real-time clock going and the 
tuner programmes stored for up to an hour in the event of a 
power cut. 

Beware of two points. The battery in a new VCR just 
unboxed may not be fully charged when you first program 
the machine. So keep it plugged in until just prior to 
delivering it to the customer. And if you have to handle the 
panel which contains the battery, remember that it not only 
contains MOS devices but that these will be operational — so 
mind where you put it. 

In addition to selecting and storing the channels, the 
microprocessor is able to store a complex program of four 
or more timer requirements. Say “Match of the Day” on 
BBC-1 today, “The World About Us” on BBC-2 tomorrow, 
and “Coronation Street” on ITV on Monday to keep some 
families happy on Tuesday when returning from a weekend 
away. In fact it’s usually way ahead of the user, who often 
fails to put sufficient tape in to cover the program of 
. Tecordings the machine has been asked to make. Tape 
location and cueing are also organised by the 
microprocessor. 

Of the VCRs at present on the market, all the 
Philips/Grundig V2000 type machines, even the basic 
models, use microprocessor control. In the VHS sector, the 
Ferguson 3V23 and its brand counterparts also use one. 

There’s no real way of avoiding a careful reading of the 
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instruction book with one of these machines. As we have 
already said, they do things their own way. Also the 
“positive thinking” used by the manufacturers means that 
these books tell you only what the machine does, not what it 
can’t do! In case the reader detects a note of irritation here, 
he’s quite right. The writer is still smarting from his inability 
to set the clock on a 3V23 from basic principles, and from 
the struggle he had when trying to interrupt a VR2020 half 
way through its second timer selection because the 
broadcaster had changed the programme. 

The microprocessor is not directly responsible for all the 
features in a de-luxe machine. Such extras as stop motion 
and search depend on the mechanics as much as the 
electronics. Designers go to great lengths to perfect the 
performance of these extra features, as a look at a typical 
tape transport system will show. 


Mechanical Features 


Unlike the compact audio cassette, the tape in a video 
cassette has to be pulled out of the cassette and wrapped 
around the video head drum (“threading up”) before 
recording or playback can commence. A motor-driven 
capstan then pulls the tape past the video head drum and 
the stationary erase/audio/control heads (no control head 
with the V2000 system, which uses the dynamic track 
following technique — see later). Another motor rotates the 
video head drum in which the two video heads, 
approximately 180° apart, each scan a whole picture field at 
a time whilst in contact with the tape. The tape moves in the 
same direction that the video heads revolve. 

It follows that for the fastest fast-forward or rewind 
action, also to enable the cassette to be ejected, the tape has 
to be unwrapped from the head drum and wound tightly 
back into the cassette. 


Basic Controls 


From this outline of a VCR’s operation we can consider 
the knobs/levers at the front of the machine. Without 
exception, there are the same essential seven that are 
present on an audio cassette recorder — fast forward, 
rewind, stop, play, record, pause, eject — though various 
interlocks make the action slightly different from model to 
model. 

When the stop control has been operated, it is normally 
necessary to wait for the tape to unthread before another 
control can be activated. In the fast-forward mode, the tape 
is normally unthreaded — the exception is with some Beta 
models. On some machines the fast-forward or rewind 
controls can be held down to get fast winding in the 
threaded mode without previously operating the stop button 
— this facility should not be confused with the search 
refinement. 

At the end of the tape the machine will stop 
automatically, and on machines that will let you ask them to 
will then rewind to the beginning and/or eject. If you’ve set 
the counter memory to ‘‘on” however, fast wind will stop at 
0000 on the counter — a useful facility when you’ve begun a 
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recording half way through a tape following something else 
you want to keep. Advanced machines better this: you can 
dial up a tape setting where the winding has to stop — for 
example with Philips V2000 series machines you press “‘go 
to” and then say 2824 or whatever position you want. You 
have to make a note of where your programmes begin and 
end on the tape of course. 

As with an audio recorder, it’s customary to press both 
the play and record buttons simultaneously to start a 
' recording. The threading up time has to be allowed for and, 
as some machines take a few seconds for the tracking to 
settle down, allowing a lead-in time of ten-fifteen seconds 
will pay dividends every time. 

If nothing moves, check that you’ve not set the timer to 
come on about now, and that the various “TV/video”, 
“camera”, “timer” or “standby” switches are not in the 
wrong position. You may even have forgotten to put the 
tape in! Tape presence is usually sensed by means of a low- 
voltage lamp and a photodiode, and if the beam is not 
interrupted nothing moves (an insurance against pile ups if 
the tape breaks). If the lamp goes open-circuit, fail-safe 
circuits lock the machine — and produce a very common 
cause for a service call. 

The pause control merely lifts the pressure roller off the 
capstan and mutes the sound. The video heads still rotate, 
and when the pause control is released there may be a 
second or so of tracking error as the tape regains its speed. 
Using the pause control will not normally give you “stop 
motion” still-frame pictures — the control should be used for 
as short a period as possible to avoid scoring a groove in the 
tape’s oxide coating. Some advanced machines will 
“backspace” a few inches when the pause control is 
operated, and will not switch back to “record” until the 
backspaced portion has been read in again and locked to — 
this enables a clean edit to be made without a tracking error. 
It’s a useful facility when you have a camera, as we'll see 
later. 

The eject control will get you the tape back only when the 
tape is unthreaded. A power cut, a broken or jammed tape 
or an open-circuit bulb (see above), or even asking the 
microprocessor to do something impossible, will lock the 
cassette in. 

Now to the less familiar knobs and sockets. Unlike the 
items so far mentioned, not all machines have the same 
features and, as much as we'd like to make this article as 
comprehensive as possible, you'll have to read the 
instruction book for the machine you’re using to find out 
exactly how it has to be controlled. 


Tracking 


Tracking is as important on a VCR as convergence is on 
a colour set. As the name implies, it’s the recorder’s ability 
to keep the video heads in alignment with the tracks 
recorded on the tape. We’re talking for the moment about 
VHS and Beta machines — the Philips/Grundig V2000 
system uses a different approach that we’ll come to in a 
moment. Pulses are recorded on the control track at the 
edge of the tape and if, with respect to these pulses, the 
speed and phase of the video drum drive is the same on 
playback as on record there will be good reproduction of 
the picture. If on playback the control pulses arrive in 
advance of the correct timing, the drive to the drum will be 
slowed down — and vice versa (alternatively in a few 
machines the capstan drive is adjusted instead). The 
tracking control gives the user a means of influencing this 
process.. It’s normally set to a “click” position, which may 
be at the centre or one end of the potentiometer. 
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Top of the Ferguson range, the full-specification micro- 
processor controlled Model 3V23. Most of the front controls 
are concealed behind the flap across the bottom. The infra- 
red remote control system duplicates the record, playback, 
set-up and information controls required for normal use. The 
timer enables up to eight recordings of different lengths and 
on different channels to be made over a period of 14 days — 
the recordings can be made repeatedly at the same time each 
day or on the same day each week, 


When playing back a recording made on another 
machine (or a prerecorded tape) the phase relationship 
between the control pulses and the video signals may be 
different from that when your machine replays its own 
recordings. A tracking error thus occurs — it looks like a 
twinkling band of interference moving up or down the 
screen, or alternatively the colour may move out of register 
with the luminance signal, either forwards or backwards 
(the sound will be o.k.). Adjust the tracking control to 
minimize this effect. It must be returned to its nominal or 
“click” position before you record on the machine again. 

Good tracking is a measure of the recorder’s mechanical 
stability, and is bound to deteriorate with use and age as the 
machine wears. Various automatic devices are used to 
improve the tracking or speed up the time the machine takes 
to settle down. 


Dynamic Track Following 


The V2000 system uses a different approach — dynamic 
track following. Each video head is mounted on a 
piezoelectric bar which bends up or down in accordance 
with the applied voltage, thus moving the heads away from 
their “centre” positions. Low-frequency signals are 
recorded along with the video signals, and differ from track 
to track, following a four-track sequence. These signals are 
filtered out on playback and used to operate the servo 
system, which acts on the piezoelectric head mountings. 
Since the signals on adjacent tracks differ, the heads are 
kept aligned with the correct track. With this system there’s 
no need for a tracking control. 


Stop Motion 


In theory, if a tape is stopped but the video drum 
continues to rotate the same field will be scanned (remember 
that each video track on the tape represents a complete field 
of 312-5 lines) and the result will be a still picture — “stop 
motion”. In practice it doesn’t work out that easily, and the 
elaborate arrangements some manufacturers adopt to get 
good still pictures add a great deal to the cost of the 
machine. 

The problem is that during the recording both the head 
and the tape move (in the same direction). During stop 
motion however only the head moves. If it starts at the 
correct point on the wanted field, it will then start to cross: 
into “‘no-man’s land” and end up on the field in front. As it 
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crosses the “no-man’s land”, a band of mistracking twinkle 
(often referred to as the noise bar) will appear across the 
screen. 

The simplest course is to let it be and accept the bar. The 
next simplest course is to arrange for the machine’s tracking 
electronics to move the bar into the field blanking area, i.e. 
up and over the top or bottom of the screen. Machines using 
dynamic track following are reputed to be able to cope with 
little trouble (but few of the early ones had this feature). The 
latest solution, from Toshiba, is to mount a couple of extra 
wide heads at 90° from the other two video heads: being 
extra wide, they totally overlap more than one field 
(adjacent fields will be very similar most of the time of 
course). Scanning the same field continuously would mess 
up the PAL switching, but the electronics take care of that. 
The sound is automatically muted. 


Search 


The same problems apply in the search mode, but here 
the tape is being speeded past the heads by the fast-wind 
electronics to enable you to find the bit you want. Similarly 
slow motion can be produced by reducing the capstan speed 
or by inching the tape through a field at a time. The controls 
for this are usually labelled “slow” and “frame advance”. 
The restrictions about tracking and PAL switching still 
apply — Sony go to monochrome during search to simplify 
matters. 


Dub 


The dub control is used in conjunction with the 
microphone socket, which may be at the front or back. 
When the dub button is pressed, the existing sound track is 
erased and a spoken commentary can be substituted. The 
writer knows of no machine with superimpose facilities, but 
on some VCRs with a microphone jack at the front and an 
audio socket at the rear mixing of music and a microphone 
input is possible. 


Timer Lock 


A switch is sometimes provided to lock the machine in 
the timer mode after it’s been programmed: after this you 
can push the buttons till you’re blue in the face and the 
machine will ignore you. This is a frequent cause of service 
calls, especially if only half the family is aware of the 
presence of such a control. 


Dew 


The dew lamp lights when the humidity reaches a 
dangerous level. Never run a VCR in conditions liable to 
cause condensation, otherwise it will tear the tape to shreds. 
More about this later, 


Round the Back 


The rear of the machine is either crammed with lovely 
knobs and sockets or empty. Assuming the former, you can 
expect to encounter any of the following: Aerial in. Aerial 
out. Mains in. (These three must be present of course). 
Video in and out — sockets to permit a camera’s output to 
be recorded or the signal to be taken out at video frequency 
(or baseband as it’s coming to be called), at 1V peak-to- 
peak, 75{. Sound in and out — the same facilities as with an 
audio recorder, permitting sound transfer both ways. This is 
useful for making TV programmes, monitoring the recorder 
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in sound only, and for camera work. A multi-position 
tune/colour (or normal)/mono/weak signal switch. In the 
tune position this gives the tuning bar; colour or normal is 
the usual operating position; the mono position gives 
improved definition on monochrome by extending the 
luminance bandwidth down into the region otherwise 
occupied by the colour signal; the weak signal position 
optimises the noise/gain performance under poor reception 
conditions. 

A multipoint socket may be provided to take either a long 
cord remote handset or an infra-red receiver: no two models 
are alike in this respect. A round multiplug is usually 
present to take the standard multiway camera cable. This is 
very useful when used with the right camera, as you'll be 
able to start and stop the recording using the camera’s pistol 
grip. More about cameras next month. 


Summary 


By now you ought to be thoroughly confused about all 
the different options available. If you are, just think of the 
user/customer. Many of them get the wrong machine or one 
they only half use. The facilities our own customers seem to 
feel they need the least are: stop motion (once the novelty 
has worn off), and the ability to store more than one 
programme in the timer (the selection of which they never 
seem to trust or get the hang of). 


Tapes 


Finally this month, tapes. These can cause as much 
aggravation as the rest of the system put together. Unlike 
audio tapes, they have a consistent base thickness 
regardless of length. This is because the rotating heads are 
designed to “dig in” by a prescribed number of microns in 
order to make optimum contact with the recording surface. 
The following requirements must be exactly right for good 
reproduction: the tape must have clean, sharp edges; the 
tape must have a consistent polish, and not be swollen 
through being stored or used in damp or humid conditions; 
and the mechanical alignment of the tape guides must be 
impeccable. 

Most of the problems with the old Philips N1500/N1700 
machines incidentally were due to damp operating 
conditions, causing the tape to buckle on its way up from 
the bottom spool to the top one. 

In manufacture, the tape comes in a reel as wide as a 
newspaper and is cut by razor sharp blades to the right 
width for spooling. If one of the cutting edges is the slightest 
bit blunt, it will impart a wavy edge to the two adjacent 
tapes. This will not show up immediately, but if the tape is 
stored under the prescribed conditions of temperature and 
humidity (a curing process) it will show up as a crinkling of 
the tape edge as it lays in the spool — anyone old enough to 
remember reel-to-reel audio tape will know what this looks 
like. 

If a tape is jammed, it’s better to get it out whole and let 
the crinkles iron themselves out by tight winding rather than 
to cut and splice the tape. 

Tape can be spliced, but much greater care is needed than 
with audio tape. Only the correct backing tape must be 
used, or the adhesive will ooze out all over the heads. The 
Joints must be made absolutely straight, using a splicing jig 
and wearing cotton gloves, Don’t remove the transparent 
end leaders — these stop the tape before it’s pulled off the 
end of the spool, Clean any dust off the cassette before 
opening it up, and when using the tape make sure that the 
dew lamp on the recorder does not light. 
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Microcomputer Clock-Timer 


Part 2 


The power supply section, which is part of the main board 
assembly, is shown in Fig. 1. It is a straightforward design 
using a p.c.b.-mounting transformer with a 9V secondary 
whose output is rectified by a bridge, with C103 acting as 
the reservoir. Note that the common rail is positive. A 
5V negative regulator (IC105) provides the supply for the 
memory and display sections. A second voltage regulator 
ic. (IC106) provides the —9V required by the timer i.c. 
itself. This is achieved by applying a d.c. pedestal to the 
common pin of the —5V regulator i.c. This is provided by 
the emitter follower Tr111 whose base is clamped by the 
potential divider comprising R131 and R132. 

The main p.c.b. has been designed to accept the solid 
state relays stocked by RS Components Ltd (stock no. 348- 
431) but as previously mentioned, either electromechanical 
relays or heavier duty solid state types may be used instead. 
For instance, RS Components also stock LOA and 25A 
solid state units (stock nos. 349-484 and 349-670 
respectively) but since both of these require heatsinking 
when operating close to their load limits, they have to be 
mounted outside the unit or an appropriately larger box for 
housing the complete system will have to be used. The 
circuit diagram detailing connections for the 2-5A type is 
shown in Fig. 2, Although the main board has been 
designed to accommodate four of these relays, the output 
fuses and outlet sockets are mounted on the rear panel. 
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Fig. 1: Circuit diagram of the power supply section which is 
part of the main board assembly. 
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Fig. 3 shows details of the front panel and it is essential 
that the given dimensions are followed, since the panel has 
to fit over the display board. For our prototype we used 16 
s.w.g. aluminium but virtually any material is suitable. After 
cutting to size (the actual size is dependent on the overall 
dimentions of the case so this is left to the constructor’s own 
preference and judgement) and drilling/cutting out, instant 
letter transfers can be used to identify the switch and 
indicator |.e.d. functions. 

Figs. 4 and 5 show the actual size of the copper pattern 
for the main and display boards respectively. Figs. 6 and 7 
show the component locations for each board. The main 
board is quite simple to construct, although we suggest you 
start with the smallest components, gradually progressing 
to the larger items and finishing off with the mains 
transformer. We strongly recommend the use of i.c. sockets 
for all d.i.l. i.c.s, especially the timer i.c. 

The display board is slightly trickier to construct — note 
the four insulated wire links which have to be made on the 
back (copper side) of the p.c.b. Ensure that all the l.e.d.s are 
pushed into the board as far as they will go, ie. to the 
‘shoulder’ of the leads. All other components must be 
soldered flat to the board and do not use an i.c. socket for 
IC1 as this will cause it to stand proud of the switches and 
thus prevent correct positioning of the front panel. The 
switch S1 is actually mounted on the front panel but an 
“escape” hole has been provided on the display board so 
that it can protrude through the p.c.b. We suggest that the 
connecting wires are soldered from the component side of 
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Fig. 2: Circuit of the solid state relay circuits used on each of 
the four outputs. 
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Fig. 3: Front panel details. It is important that the diagram is accurately followed. Use aluminium or 
mild steel but the thickness should not exceed 2-5mm. 
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Fig. 4: Copper foil pattern for the main board. 


the board and then taken to the switch through the hole in 
the p.c.b. 

Interconnecting the two boards is made particularly easy 
through the use of ribbon cable. There are three sets of 
wires — a 14-way, an 8-way and a 5-way. The two boards 
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Fig. 5: Copper foil pattern for the 
display board. 


have been designed so that the order of the cables from one 
board to the other is the same. 

When testing the completed unit, it is worth remembering 
that the solid state relays use a triac as the switching 
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Fig. 6: Component location diagram for the main board, 


including the 2-5A solid state relays. 


diagram 


Fig. 7: component location 


for the display board. 


As a result, voltage checks carried out at the 
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in the absence of a load may be misleading. 


It is wise therefore to connect a visible load such as a 
ich demonstrates the state of the switch simply. 
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Service 
Bureau 


Requests for advice in dealing with servicing problems must 
be accompanied by a £1:00 postal order (made out to IPC 
Magazines Ltd.), the query coupon from page 211 and a stamped 
addressed envelope. We can deal with only one query at a time. 
We regret that we cannot supply service sheets nor answer 
queries over the telephone. 


GEC 2100 SERIES 

The performance is good except for a predominance of 
green, especially on indoor scenes and mainly on people’s 
faces nearest the right-hand side of the screen. Also white 
letters produce dark lines, Reducing the green by backing 
off the green first anode preset on the convergence panel 
only results in the blue predominating. 

Check that the RGB output panel PC457 is properly 
earthed and that the frequency compensating capacitor 
C324 (0-001 ,F) in the green output stage is o.k. Also check 
the green first anode decoupling capacitor C552 (0-01uF) 
on the c.r.t. base. It could be that the c.r.t. is worn: if 
carrying out the grey-scale setting up procedure is 
unsuccessful, try to get its emission tested. 


PHILIPS N1700 VCR 

When the clock switches the machine on in the record 
mode, threading takes place but there then seems to be a 
momentary reduction of power. The machine falters, the 
clock starts to blink, then the machine unthreads and 
switches off. There is normal operation if the cassette is 
removed or the clock switches the machine on in the 
playback mode. Normal operation is also restored when the 
100mA bulb in the cassette compartment is removed. 
Manual operation is not affected. The trouble first arose 
when a cassette jammed. The lamp burnt out, and a 200mA 
bulb was supplied as a replacement. When the correct bulb 
was fitted, the problem disappeared. It’s now returned 
however following a slight jamming problem with a new 
cassette, 

The problem seems to arise when the 12V supply is 
called upon to provide a higher than normal current, e.g. 
with a 200mA bulb instead of a 100mA one, when the 
threading motor is stalled, or in the timed recording mode 
(another high current condition). Check the value of the 
surge limiting resistor R101 (1-2Q) in the 12V supply - it 
will probably be much higher. If so, replace it and the fault 
will go away. The other main suspect is the 12V regulator 
control i.c. (IC101, wA723CA). 


ZANUSS! BR1026 


The picture is good but vertical lines are ragged. The line 
lock is solid, and replacing the tripler and the luminance 
output transistor has failed to improve matters. The preset 
brilliance and line hold controls were found to be 
intermittent and replaced, but the fault remains. 

It’s difficult to comment on a sympton like this without 
seeing it. If the verticals are displaced regularly (cogging), 


210 


check whether C196 (5yF) in the flywheel sync filter circuit 
(between pins 11 and 12 of the TBA920 ic.) is open-circuit. 
If the fault looks more like one caused by a faulty tripler but 
doesn’t vary with brightness, try the line oscillator charging 
capacitor C193 (0-01uF, 2%) and the TBA920. Also check 
that the screws on the thyristors in the line output stage are 
tight. If the effect is worse at low brightness, look (in a 
darkened room) for signs of arcing from the tripler, the line 
output transformer and the focus components. If the fault 
becomes worse at high beam currents, check that the c.r.t.’s 
Aquadag coating is earthed, check the wound components 
in the line output stage (combi coil TR4, width transductor 
TR6 and coils L40 and L39) for dry-joints, examine the 
scan coupling capacitor C258 (1-8uF) for signs of 
overheating, and try replacing D4] (1N4003) in the width 
transductor circuit — it can cause similar effects. 

Finally, suspect either the line output transformer or the 
three capacitors in the line output stage tuning network 
(C249 0-15uF, C250 0-14uF and C251 0-056uF). These 
capacitors can be replaced one at a time with ordinary 
types of the nearest value as a quick check, but don’t run 
the set in this condition for long. The correct types (with 
high ripple current rating) must be used for any permanent 
replacements necessary. 


SABA H CHASSIS 


When the set has been on for a few minutes the picture 
starts to roll across the screen from left to right. After about 
five minutes it starts to slow down, then eventually starts to 
roll from right to left. This continus for some forty minutes. 
The circuit breaker then operates and the set goes off. 

The line oscillator is unsynchronised. This will result in 
excessive ripple on the h.t. line so that the overload trip 
operates. The TBA920 sync/line oscillator chip could be 
faulty, or it could be free-running due to the absence of the 
48V peak-to-peak pulse from pin 8 of the line output 
transformer to pin 6 of the line oscillator board. 


TOSHIBA 12SBB 


When this portable is switched-on there’s a raster but no 
sound or picture. The first i.f. amplifier’s collector voltage is 
then high, with nothing at the base or emitter. Inject a signal 
at its collector and the whole thing starts up, with sound 
and a good picture. When you try to change stations 
however, or switch off and on again, the vision and sound 
disappear. The transistor tests o.k., and the resistors and 
capacitors in this stage seem to be in order. 

The first if. amplifier transistor Q101 receives its base 
bias from the a.g.c. line, which explains why the voltage 
appears only when a signal is injected. It seems that signal 
injection is sealing up a faulty item in the a.g.c. circuit. The 
main suspects are the gated a.g.c. amplifier transistor Q104, 
its series diode D102, and the a.g.c. reservoir electrolytic 
C142. 


GRUNDIG 5010 


The initial problem was smoke coming from the back. On 
investigation, part of the panel in the line timebase area was 
found to be burnt. This was cleaned up and the combi coil 
replaced — the core had broken and the windings appeared 
to have been overheating. A check was then made for 
shorts etc. in this area. We now have a reasonable picture, 
but the combi coil gets quite hot after an hour or so and 
there’s slight lack of width. 

The coil does run very hot in this chassis — it has to work 
hard in driving the thyristor line output stage and a high 
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operating temperature is normal. Adjusting potentiometer 
HS (R508) should enable correct width to be obtained. If 
you have an oscilloscope, it would be as well to adjust coil 
KA (L516, part of the commutating circuit) as set out in the 
manual. 


THORN 3500 CHASSIS 


There’s no voltage at the collectors of the RGB output 
transistors. With the transistors removed, there’s about 
160V at the c.r.t. cathodes, but as soon as one of the output 
transistors is replaced the voltage falls to zero. The output 
transistors have been replaced and associated components 
checked, but the problem remains. 

The output transistors are clearly being turned on hard. 
We've known this to be due to failure of all three colour- 
difference driver transistors VT208, VT211 and VT214, but 
it’s more likely that the output transistor base voltages are 
excessive due to failure of the luminance emitter-follower 
VT206 or the offset pulse adder transistor VT205. 

| 


THORN 1690 CHASSIS 


After about thirty five minutes this portable goes off, the Lt. 
rail falling to about 5V. If the set is switched off for a while 
then switched on again, one gets another thirty five minutes’ 
operation. 

Connect an ammeter in place of the |.t. fuse FS2. If the 
current decreases when the fault occurs, concentrate on the 
It. stabilizer circuit — check the regulator transistor VT 10, 
its control transistor VT13 and the zener diode WS. If the 
current increases however it’s likely that something in the 
line output stage is heavily loading the supply. Rectifier 
WI5 and the line output transistor VT17 are suspect, but it 
may well be that the e.h.t. stick is faulty. It’s encapsulated in 
the line output transformer assembly. 


GRUNDIG 1500 


The picture and sound are perfect when the set is first 
switched on. After a short while however the brightness 
slowly increases and the signals slowly disappear, leaving 
just a plain white raster. The sound and picture return when 
the setting of the brightness control is decreased, but again 
the brightness slowly increases and the sound and vision 
fade to nil. This continues until the end of the range of the 
brightness control is reached — it takes a few minutes. 
Nothing will then restore the signals apart from switching 
the set off for a couple of hours. 

It seems that a fault in the luminance channel is bringing 
the beam limiter into action, removing the signals. We 
suggest you check the three transistors Tr365 (emitter- 
follower), Tr375 (output) and Tr385 (black-level clamp) in 
the luminance channel, also if necessary Di392 in the clamp 
circuit, the luminance coupling capacitor C362 (1-5nF) and 
C385 (10uF) which decouples the brightness control. 


TOSHIBA C1480B 


The luminance and sound are very good, but it’s difficult to 
get the colour. It takes some minutes’ fine tuning before the 
colour appears. Sometimes it will stay, but colour is lost 
again on changing channels. When the colour is present and 
a monochrome picture is displayed, turning up the colour 
produces a rainbow effect. 

All the colour processing is carried out within the 
TA7193P ic. (IC501). The symptoms suggest that the 
problem may be simply misadjustment of the reference 
oscillator preset R552. Note its position and try slight 
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adjustment when the colour goes. If this doesn’t work, reset 
the control to its original position and check the voltages 
around the i.c., particularly pins 5-12. Possible culprits are 
the crystal and capacitors C511-C515. 


BEOVISION 3400 CHASSIS 


There’s a single vertical black and white striation an inch 
from the left-hand side of the screen. It’s about an inch wide 
and visible only on BBC-1I. With no signal (transmitter 
closed down) the fault appears as a one inch black band 
whose position can be altered slightly by varying the tuning 
between BBC-1 and ITV. 

We’ve known this to be caused by internal oscillation in 
one of the two PL509/PL519 line output valves. If valve 
replacement doesn’t cure the problem, make sure that the 
foil in the back cover is earthed to its copper finger, fixed to 
the upper left-hand screw on the line output stage screening 
cover, If necessary, check the line timebase power supply 
decouplers 9C3 and 9C11 (both 0-47uF) and the feedback 
transformer damping resistor 9R7 (12, 1W). 


THORN 8800 CHASSIS 


This set has given trouble free service for many years, but 
now the colour has gone. I’ve changed the crystal, also 
R404 which couples the line pulse to the decoder, but the 
problem remains. Voltage checks around the i.c.s show that 
the voltages at pins 10 and 11 of the TBA395 reference 
oscillator i.c. are somewhat lower than they should be. 

In view of these incorrect voltages we suggest you check 
C187 (luF) and C189 (3-3uF): if these are o.k., replacing 
the chip should cure the fault. 


INDESIT T24EGB 


Faults that have been corrected in the past include lack of 
height due to R505 (in series with the height control) 
increasing in value and lack of width due to R427 and R428 
in the width/e.h.t. stabilization circuit going high in value. 
Now the tube seems to be in need of replacement — the 
detail and focus are all right, but there’s an overall grey 
effect. The reading across the tube’s heater is 7-5V, which 
seems rather high — in fact all the heater voltages seem to be 
on the high side, 

The tube’s heater should be operated at 6-3V, though it’s 
difficult to obtain a true reading with an ordinary meter due 
to the pulsed d.c. waveform. It would be wise to check the 
heater supply before replacing the tube. Check that the 
heater supply diode D901 is not leaky. Do the same with its 
protection capacitor C903. Then check the value of the 
dropper resistor R902. The value shown on the official 
circuit is 120Q, but 1500 is better. These measures should 
ensure correct operation of the heater chain and enhance 
the life of a new tube. 


QUERY COUPON 


Available until 17th February, 1982. One 
coupon, plus a £1.00 (inc. VAT) postal order. 
must accompany EACH PROBLEM sent in 
accordance with the notice on page 210. 


TELEVISION FEB. 1982 


esc thin ting iin teen 
211 


DECCA 100 CHASSIS 


The following fault has developed: the width is about three 
inches short on each side across the centre of the screen and 
about an inch short on each side at the top and bottom. 

This fault is fairly common on the 100 chassis and is 
almost always due to dry-joints around the EW correction 
loading transformer T402 or its associated plug/socket 
joints. The line output panel has to be removed to get at 
them. 


GRUNDIG 2055GB 


The fault on this monochrome portable is the display of 
teletext lines and test signals across the screen some three 
inches from the top. Fitting a new PCL805 field timebase 
valve has made no difference. 

The cause of the fault is slow field flyback, and on this 
model it’s usually due to short-circuit turns in the primary 
winding of the field output transformer. The only test is to 
fit a replacement. 


TE S’ q 
CASE 


Each month we provide an interesting case of 
television servicing to exercise your ingenuity. 
These are not trick questions but are based on 
actual practical faults. 
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WE were unaquainted with Roberts Video products until 
one arrived in the workshop recently for repair. A beautiful 
cabinet, touch tuning, good sound and, we discovered, a 
Philips G9 chassis inside. The set had more than one 
problem, but the main symptoms were lack of width and 
brightness. The first step to take under these circumstances 
is to check the h.t. voltage, which we found to be low at just 
135V instead of 205V. We wound up the set htt. 
potentiometer to see what effect this would have: the h.t. 
rose but little, with correspondingly little change in picture 
width, 

Some time was spent on the power supply unit, checking 
the values of the resistors associated with the set h.t./e.h.t. 
control and investigating the reference/temperature 
compensating zener diode D8017 and the control transistor 
Tr8007. These tests were fruitless, and connecting the 
output from the power supply to a dummy load then proved 
that the unit was capable of providing the correct h.t. 
voltage with a normal current drain. 

Attention was turned to the line output stage therefore, 
the suspicion being that something here was loading down 
the h.t. line. One by one we disconnected the tripler, the 
scan coils and the diodes associated with the line output 
transformer. Disconnecting each of these items reduced the 
problem to some extent, but still the fault remained. Further 
voltage checks revealed that the 45V supply, which is 
obtained from the emitter of the line output transistor, was 
low at 34V, and that the other line output transformer 
derived voltages were proportionately low. Out came the 
oscilloscope. The amplitude of the waveform at the collector 
of the line driver transistor was found to be low, due to the 
low h.t. of course, and the waveform at the collector of the 
BU208 line output transistor was also of low amplitude. 


With a sinking feeling we decided to try replacing the 
flyback tuning capacitor C5131 — no change. Perhaps the 
line output transformer was in trouble? None in the stores, 
the G9 not being a very common chassis. 

When we returned to the set we noticed that the 
weatherman was on and turned up the volume to hear what 
he had to say... no sound either! With a jaundiced eye we 
peered at the sound department on the signals panel. The lt. 
supply feed resistor R3141 (39) was badly burnt, 
accounting for the hot smell we’d noticed whilst wielding the 
meter. Short-circuit sound output transistors on top of 
everything else? Could this be part of the problem? What 
do you think? Answer next month. 


ANSWER TO TEST CASE 229 
— page 158 last month — 


Last month found us struggling with a Philips G8 which 
produced good off-air pictures but suffered from a niggling 
fault when replaying VCR tapes — fluttery horizontal bars 
were present in this mode, and a new tuner and both fair 
and foul attacks on the a.g.c. line did nothing to alleviate the 
symptom. With some help from Newark (thanks Steve!) we 
finally managed to sort it out. 

The first point to bear in mind is that the replay signal 
from a VCR is noisier than an off-air signal. Now all colour 
sets incorporate a black-level clamp, which usually 
operates during the video signal’s back porch period. The 
idea is that the clamp circuit samples the signal level during 
the back porch, when the transmitted signal is at black level, 
and clamps the luminance d.c. level accordingly. If the 
sampling period is very short however, and the set is looking 
at a noisy off-tape signal, the sample will be at a different 
level each time. As a result, the clamp circuit will keep 
changing the brightness level — depending on the 
instantaneous voltage it sees during the brief sampling 
period. 

In the G8 chassis (with BAOO signals panel) the clamp 
resides in the TBA560C chip. Its reservoir/time-constant 
capacitor is C224 at pin 4. We found that by increasing the 
value of this capacitor from 0-15yF to luF the time- 
constant was increased sufficiently to eliminate the problem, 
i.e. the variations were smoothed out. 

We've since found that the same effect can occur with 
other TV set/VCR combinations where the time-constant of 
the clamp circuit is short. Be wary of increasing the time- 
constant too much though, as a shading effect may appear 
on the picture. This happened on our Philips set when more 
than luF was hung on pin 4 of the TBAS60C. 
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